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FLYING BO 


On their delivery flights from San Diego to England, 
Consolidated Liberators cover 6,000 miles of land and open 
ocean. The speed and ease with which they are completing 
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these flights demonstrate once again American leadership in 
long-range bombardment aircraft. Each Liberator gets its power 
from four dependable Pratt & Whitney Twin Wasp engines. 

PRATT & WHITNEY AIRCRAFT 

EAST HARTFORD, CONNECTICUT 
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Speed is the all important factor today. There is no time like 
the present to adopt the faster, rapid-fire SPEED NUT System 
of Assembly. SPEED NUTS also cut the number of parts in 
half, reduce weight approximately 60% and provide a double 
spring tension lock to prevent vibration loosening. 

SPEED NUTS and SPEED CLIPS are manufactured in over 700 
shapes and sizes to hold bolts, screws, rivets and studs. Made 


for metal, wood, ceramic or plastic applications. In thousands 
of cases throughout mass production industries, the SPEED NUT 
has answered the call for a finer, faster assembly at about half 
the total net cost. 

Simply send us your assembly details and we will furnish samples 
and engineering data promptly. 


TINNERMAN PRODUCTS, INC., 2070 fulton road. Cleveland, ohio 

Manufacturers of Patented SPEED NUTS 
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be Done' 


Martin Main Plant, more than doubled it 
to completion. In the photograph are: Engineering Building, Administration Building, Personnel and Office Buildings, Military 
Building, with addition completed, old and new Navy Buildings, Shops and Drop Hammer Building, 500-acre Martin Airport 


it Couldn't 


In Rapidly Increasing Numbers 
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HYDRAULIC-ELECTRIC SWITCH 

This new Bendix unit has two outstanding uses — to operate a 
warning light or horn signal — or to maintain pressure, within 
predetermined limits, in a motor-driven hydraulic pump circuit. 

The switch may be operated at pressures up to 1500 PSI, using 
either brake fluid or mineral oil. It has been designed for easy adapt- 
ability to varying electrical requirements. It is a reliable, fool-proof 
unit and is electro-statically shielded. 

The Bendix Hydraulic-Electric Switch is giving completely 
satisfactory service on airplanes of several major aircraft companies. 
Its exclusive advantages lend themselves to new airplane designs and 
inquiries from manufacturers requesting engineering data are invited. 

BENDIX AVIATION, ITD. 

BURBANK • CALIFORNIA 
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"CONTACT" Has Become 
A Word For Engineers ! 

"Contact” used to be the word that got you into the air. 
It isn't so important to the takeoff any more. Compressed air 
and electricity chased it off the hangar apron, back behind 
that door marked "Engineering”. And when an engineer says 
"Contact", he's talking about keeping the ship in the air — 

He's talking abom the contact between balls and races in 
your ship's ball bearings. It's llwl contact which determines 
whether your engine and flight controls stay sensitive, 
friction-free, and maintenance-free; or develop the looseness 
that comes when wear creeps in. 

Even if other things were equal (which they're not) the 
ball and race contact of a Fafnir Ball Bearing would still 
make an interesting story. The shadowgraph at the left shows 
why, with a magnification of 12 diameters. See how the pre- 
cision-ground ball of the Fafnir bearing fits the deep-groove, 
precision-ground race. Contacts it, not at just one point, but 
across a wide area. That is why, in careful tests, the Fafnir 
shows a Unit Compressive Stress of 638,000# maximum, per 
square inch, when other ball bearings show unit loads up to 
901,000# with the same radial load of 885 pounds! 

You don't have to be an engineer to understand that the 
wear in a ball bearing is directly proportional to the amount 
of pressure the balls exert on the races. The smaller the con- 
tact area, the greater the pressure. But if you are an engineer, 
these facts should prompt you to do as hundreds of others 
are doing — letter "Fafnir" right on your sketches. The Fafnir 
Bearing Company, Aircraft Division, New Britain, Conn. 

FAFNIR 

Rail Bearings 

FOR AIRCRAFT ENGINES AND CONTROLS 



With materials hard to get and with deliveries 
difficult, you will have to depend more 
and more upon local aggregates for airport 
paving this year ... and highway paving 
experience has shown that Koppers Tarmac 
binder is particularly suitable for use with 
local aggregates. 

Koppers has the materials. Moreover, it has 


26 distributing points strategically located 
throughout the East, South and Middle West 
so that deliveries can be made on schedule. 

The Tarmac Handbook* contains briefed 
specifications for many types of paving con- 
struction ... as well as useful engineering 
tables showing paving quantities. Send for 
a copy of this interesting book. 




Get SPARTAN'S Complete Training for a Life-Long Career 


More Calls for SPARTAN 
Graduates Than Can Be 
Supplied . . . 


SPARTAN could immediately 
place in steady, worth-while 

A & E Mechanics if it had 
them. It could place an unlim- 
ited number of Radio Opera- 
tors and Technicians, Instru- 
ment Mechanics, Aeronautical 


The ambitious young man who looks to the future and who wants a 
permanent career in mechanical aviation will find it wise to secure co?>i- 
plcte Aircraft & Engine Mechanic training. Such mechanics licensed by 
the Civil Aeronautics Administration will always be needed to repair, 
overhaul, service and maintain airplanes and engines. 

Why not come to SPARTAN now and train for more than an ordinary factory 
job. Get SPARTAN'S complete Aircraft & Engine Mechanic training and get a 
head start toward a real future of financial security and steady employment. Com- 
prehensive in scope, SPARTAN'S A & E Course covers both theory and shop prac- 
tice. The most modern equipment is provided in one of the most complete repair, 
service and overhaul departments with facilities for taking care of 159 planes now 
in service. You get skilled personalized instruction . . . the type of broad training 
which enables you to supervise men doing many single operations — and to enjoy 
the better salary that goes with such jobs. 

SPARTAN offers you many advantages for training in the other branches of aviation 
—Flight, Radio, Engineering, Instrument Technician, Meteorology. The coupon 
below will bring you complete information. Mail it now! (Nextsemesterstartsjuly 7). 



SPARTAN 


School of oerohautics i 

DIVISION OF SPARTAN AIRCRAFT COMPANY 
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INSTALLATION OF THE NEW LYCOMING 
HIGHER HORSEPOWER HORIZONTALLY OPPOSED 

ENGINES! 


A Test Ship ol the Lycoming, Division 

BELLANCA CRUISAIR 

with the 0-235 

LYCOMING 

100 H.P. BLUE RIBBON ENGINE 


You can expect much from the new Lycoming ioo 
to 175-horsepowcr horizontally opposed engines — 
and you won't be disappointed! Blue Ribbon econ- 
omy, smoothness and unfaltering dependability are 
traditional Lycoming characteristics. The opposed 
cylinder arrangement permits lower manufacturing 
costs, improved pilot visibility, simplified installa- 
tion and servicing, and greater speed resulting from 
reduction of frontal drag. Just as Lycoming’s famous 
Blue Ribbon lightplane engines are now first choice 
among the nation's pilots, so will these new "stars 
of the skyways" become favorites in each airplane 
in which they arc offered. 

FREE LITERATURE: We shall be glad 10 send you complete 
details and specifications of the new Lycoming too, 115, 150 and 
175-horscpowcr engines. Address Lycoming Division, Department 

sylvania, U. S. A. . . . Cable address: Aviatcor. 




Power by Lycoming 

IS AVAILABLE IN EIGHT HORIZONTALLY 
OPPOSED BLUE RIBBON ENGINES 
50 TO 175 HORSEPOWER 





YOU CAN RELY ON 


LYCOMING 



FOR MILITARY AND CIVILIAN TRAINERS ★ FOR PRIVATE AND COMMERCIAL PLANES 
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EDO FLOAT GEAR 

STANDARD THE WORLD OVER 



Edo manufactures single and twin float gear for military aircraft. 
Complete technical data and advisory engineering service available. 
Contractors to the U. S. Navy; U. S. Air Corps and Foreign Air Forces. 
Edo Aircraft Corporation, 402 Second St., College Point, N.Y.,U. S. A. 





HAZARD AIRCRAFT 

£ f \ M T D I C When you specify Hazard you specify safety— in con- 
trol equipment. Hazard controls and fittings are de- 
pendable. They arc made by the people whose entire business doctrine is contained in 
the phrase “In Business for Your Safety.” Available in citherl8/8stainlcsssteelorin tinned 
or galvanized carbon steel. All Hazard aircraft cable is preformed. This is important for 
two reasons. First: it endows the cable with high resistance to fatigue. That makes it last 
longer. Second: Being preformed, you can use Hazard Tru-Loc Fittings— the swaged- 
on type that are attached to the cables without heat or solder. Hazard Tru-Loc Fittings 
arc the most efficient cable terminals known . Every item of Hazard equipment is made in 
accordance with the latest Army and Navy specifications. For certain dependability— 
for safety of control operation— specify Hazard. 

HAZARD WIRE ROPE DIVISION • Established 1846 
WILKES-BARRE • PENNSYLVANIA 
AMERICAN CHAIN & CABLE COMPANY, INC. 

Aircraft Department: 230 Park Avenue, New York City • 2475 Porter St., Los Angeles 
630 Third St., San Francisco • 6-235 General Motors Building, Detroit 



Experience Builds Better Equipment 





The finest products in any field, including aircraft, 
represent the experience of men. PESCO is proud of 
its men of experience . . . experience dating back to 
the earliest days of flying . . . experience matured 
by active participation in the outstanding achieve- 
ments of more recent aircraft development. This 
wealth of experience is of inestimable value in pro- 
ducing finer pumps and accessories for better aircraft. 
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ARE “TOPS”! 



END-TO-END A 

CONTINUOUS SURFACE 




STflnoflRD Pressed Steel Co. 


THE 

"HALLOWELL" 

LINE 

@omplata, itandutdi^ed 

OVER 

1300 

STYLES AND SIZES 
IN STOCK 
FOR PROMPT DELIVERY 


• ““"iTro.. •«” 
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The Marlin B-2li for the Army Air Corps 

The Marlin "Flying Torpedo" designed for carrying heavy 
loads at pursuit speed provides a new "Barrier to Aggression.” 

First with four-bladed Curtiss Electric Propellers and many 
other new features of design, the B-26 bombers of the U. S. 

Army Air Corps are ready for their part in America’s defense. 

CIIIITISS I* K « l» E L L E It D I V I S I « X 

Curtiss-Wrighl Corporation . CALDWELL, NEW JERSEY 
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With more than 300 Atlantic crossings already 
to their credit. Pan American Airways’ BOEING 
CLIPPERS have established a remarkable record of 
performance and reliability over the ocean which, 
until the introduction of these ships two years ago, 
was an unbridged barrier to air commerce. 

Now BOEING is delivering to Pan American an- 
other fleet of these aerial ocean liners, this time to 
make possible daily-except-Sunday schedules across 
the Atlantic, and continued regular Clipper service 
across the Pacific. The new advanced Clippers, larg- 
est and most luxurious flying boats in the world, are 
being delivered considerably ahead of original 
schedules, while BOEING continues to devote its 
major effort to the quantity production of 4-engine 
Flying Fortresses at an ever-increasing rate for the 
U. S. National Defense Program. 






Meeting American Aviation's ''must” requirements 
— by tens of thousands . . .promptly! 

— by tenths of thousandths . . .precisely! 


Tione&L INSTRUMENT 

DIVISION OF BENDIX AVIATION CORPORATION B E N D I X , N E W J E R S E Y, U. S. A. 
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REPUBLIC AVIATION 

PRODUCTION— THE AMERICAN WAY ... As more and more high altitude interceptor 
aircraft roll out from Republic Aviation’s plant and speed to defense points, the flow to the 
plant of materials and parts from outside sources keeps pace with an ever-increasing rate of 
production. The splendid collaboration of our suppliers, many of them leading names in 
American Industry, demonstrates the worth of a system under which the best airplanes are 
d quickest . . . bears out the wisdom of the words of the President, "Defense must 
be dynamic and flexible, an expression of the vital forces of the nation.” 

REPUBLIC AVIATION CORPORATION 

FAIIMINGDALE, LONG ISLAND, NEW YORK, U. S. A. 
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Bombers Over the North Atlantic 


» IT IS IRONICAL that, on last 
Armistice Day, the first formation of 
bombers for Britain to be flown over 
the non-stop North Atlantic route ar- 
rized safely somewhere in the British 
Isles. 

It makes you wonder, a little, 
about what we have been celebrating on 
Nov. II for all these years. Since this 
first transfer of equipment last fall these 
operations have become routine. As 
far as we now know there have been no 
losses of planes or personnel on these 
frankly hazardous flights, without bene- 
fit of adequate radio, meteorological, or 
navigational equipment. Some pilots 
have been lost on the return trip by 
boat. And, contrary to some of the 
current lurid literature on the subjects, 
these ferry trips have not been inter- 
cepted by German fighters. If they 
were, the unfriendly North Atlantic 
weather could probably be depended 
upon to furnish fog or cloud cover for 
the bombers. The success of the North 
Atlantic ferry is a high tribute to 
American airplanes, engines, and equip- 
ment and to the pilots and crews who 
fly the ships across. If you want the 
straight story of one of these men 
giving most of the technical facts and 
none of the fiction on the subject, 
turn to page SO. 

» AFTER YOU II VVE READ Cap- 
tain Smiths’ interesting account of the 
greatest ferry job in aviation history, 
don’t get the idea that the Atlantic is 
as quiet as Wall St. on Sunday after- 
noon. Remember that one of the great 
strategic mistakes of the present war 
was that neither combatant provided 


itself with enough long range bombers. 
As soon as it was realized that wars 
might not be strictly local affairs, 
everybody started to scramble for air- 
planes of the flying fortress type. Our 
Air Services and our manufacturers 
had foreseen the need for this type 
and had gambled some private and 
public money on the idea. The gam- 


ble turned out to be one of the best 
investments ever made. By now both 
the Germans and the British arc in 
possession of airplanes of this type in 
reasonable numbers. And by their use 
they can carry the war deeper into 
enemy territory. This means more 
RAF activity over Germany and more 
German activity in the Atlantic Ocean. 
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distributing plant, or write: 

The Texas Company, A motion Division, 135 Hast 42nd 


More buses, more bus lines and more 
bus-miles ore lubricated with Texaco than 
with any other brand. 


TEXACO Lubricants and Fuels 


FOR THE AVIATION INDUSTRY 




Fiont recent reports it appears that the 
Nazis have developed a new form of 
airsurface cooperation technique, — the 
long range bomber and the little, 23- 
man submarine. We will hear more 
from this combination in the near 

» MID - ATLANTIC WARFARE 
brings the battlefont a little closer and 
already we are beginning to hear such 
talk as “maybe Hitler will send a few 
ships over to go through the motions 
of bombing New York just as a ges- 
ture." Most of this talk comes from 
jittery Long Islanders who don’t know 
the facts. Until Herr Hitler super- 
cedes the Diety, he cannot reverse the 
simple facts that the prevailing winds 
are westerly. That means that we can 
always fly toward Europe with con- 
siderably less gasoline load than it 
requires to fly toward us. This natural 
law, which has irritated more than one 
trans-Atlantic flyer and many an air- 
line operator, is one for which we may 
well give thanks to our Creator. 

>> BUT DON'T LET IT LULL Y< )U 
into another of those sweet dreams of 
security in which we Americans love 
to indulge. It will always be an advan- 
tage for us but, as airplanes grow in 
size and range, the handicap will tend 
to diminish. Already we are building 
planes capable of flying the Atlantic 
non-stop with substantial loads of pas- 
sengers and mail. Because of the 
great areas we must defend, we are 
pioneering in the development of flying 
equipment of great range. European 
designers are not sleeping meanwhile. 

» WE CAN’T LEAVE THE WAR 
without a couple of observations on tac- 
tical lessons learned in recent opera- 
tions. First there was the highly effec- 
tive use of torpedo planes in the recent 
British naval victory in the Mediter- 
ranean. This type of airplane seems 
definitely to have proved its worth. 
Second is the fact that the notorious 
Stuka-Panzer team has demonstrated 
that it can work effectively in moun- 
tainous country. Apparently terrain 
constitutes no serious obstacle. 

» IT’S CHERRY BLOSSOM TIME 
in Washington but the procurement 
officers of the Army and Navy and the 
boys of the Aircraft Division oi OPM 
haven’t had much time to see the 
blooms. All you hear in their offices 
is talk about new increments, more 
square feet, and more horsepower, and 
how they are going to get more of all 
of these. But they are just beginning 
to reap some of the reward for their 
hard and sometimes discouraging work. 
The reward is in terms of total monthly 


production figures. March brought 
these figures for airplanes well over 
the 1,000-per-month rate. The Arnty- 
Navy-British total oi 1,074 hit our 
January prediction squarely on the nose. 
Total production for all military and 
heavy commercial types was 1,216. 

» SEVERAL CEREMONIES marked 
airplane production milestones. - Stear- 
man delivered trainer No. 1000 to the 
Army and No. 1001 to the Navy in mid- 
March. Dedication ceremonies were 
held Apr. 7 for North American’s 
§7,000,000, factory of 1,000,000 sq.ft, 
outside Dallas (See page 21). Wright 
Aeronautical struck a telling blow 
against the light alloy casting bottle- 
neck with a brand new magnesium 
foundry at Fairlawn, N. J., having a 


IT PAYS TO 


fflY 


capacity of 20,000 lb. of castings a day. 
Pratt & Whitney pushed two hangars 
out of the way at Rentschlcr Field 
to make room for 500,000 sq.ft, of 
additional floor space bringing the total 
beyond 2,000,000 sq.ft. Republic wound 
up one order for YP-43's and was well 
underway on a larger order for P-43 
Interceptors. Vultee put into action 
an additional 750,000 sq.ft, at Nash- 
ville, Bell leased 110,000 sq.ft, more 
at Buffalo, Northrup doubled its space 
to a total of 550,000 sq.ft, at Haw- 
thorne, Calif. 

» WEEKEND BLACKOUTS in air 
defense plants are fading according to 
O.P.M.’s Sidney Hillman who reports 
that 88 percent of the production work- 
ers in the aviation industry are now 
working six days a week; 12 percent 
arc working five days, and two plants 
employing one-third of all aircraft 
workers are now working seven days 



Maguire claims his Hush-riveted, stressed-skin baby carriage will keep the entire factory 
busy alter the war ends." 
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Wap/uf cCaadinpi." for America’s 
largest production bombers 

Scarcely a detail in the production procedure required for these great 7-loot- 
high Pneudraulic Shock Struts can follow conventional production practice. 

The tremendous size of parts, and the accuracy and strength factors 
which must be maintained, have made necessary the use of very large and 
versatile machine tool equipment of the most modern type. 

Bendix Pneudraulic Shock Struts are in each instance, the carefully cal- 
culated answer to a set of conditions . . . for every airplane model creates 
its own distinct factors of weight, speed, impact shock . . . and Bendix 
engineering stands ready to meet them. 

BENDIX PRODUCTS DIVISION 
OF BENDIX AVIATION CORPORATION . SOUTH BEND, INDIANA 

LANDING-GEAR EQUIPMENT 


LAND 


AIRPLANE WHEELS AND BRAKES • PNEUDRAULIC SHOCK STRUTS 
SWIVELABLE AND STEERABLE T A I L - K N U C K L E S ■ PILOT SEATS 
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By Robert Osborn 


» Scientists all over the world seem 
lo have made remarkable progress in 
recent years in the development of syn- 
thetic and plastic materials : internal 
combustion engine fuel from corn, 
ladies' dresses from wood and those 
other garments worn by the fair sex 
made out of skim milk, rubber from chili 
con carne, and airplane body parts from 
breakfast food. It's getting to be a 
disgrace to build a chicken house out 
of wood, nails and roofing paper, if 
some plastics can be found to fill the 

Not that we’re ungrateful for the 
great work of these scientists and re- 
search laboratories, y’unnerstand. In 
fact we'd like to suggest as their most 
valuable research project, as soon as 
they get around to it, an attempt to 
make ships, airplanes, tanks and guns 



out of the great over-supply of "bottle- 
necks” this country seems to have. 

» We see by the papers that wild life 
conservationists have become concerned 
over the possibility that new bombing 
and gunnery ranges, and the pollution 
of streams and coastal waters by new 
arms factories might be harmful to fish, 
birds and wild animals. Accordingly 
Mr. Ickes has appointed a wild life 
expert to defend them against the De- 
fense Program. 


Naturally this action will greatly 
concern those who are vitally interested 
in the National Defense Program, so 
we suggest the appointment of a De- 
fender of the Defense Program against 



the Defenders of Wild Life. There’s a 
real title, probably rating at least 21 
guns from the first game warden en- 
countered. 

« Before the siart of the current war 
we made some remarks in this space 
which we are now very happy to re- 
tract, with apologies. We read some 
time ago that the English women and 
girls were being trained as skilled work- 
ers in airplane plants so they could re- 
place the men workers in the event of 
war. At that time we inquired if Eng- 
lish pilots were going to feel confident in 
flying airplanes held together with hair 
pins and bits of chewing gum. 

Now, considering the outstanding 
fighting and bombing planes being 
turned out by these same skilled femi- 
nine workers, our editorial hat is cer- 
tainly off to them. 

» Ox the other hand possibly we 
should make some reservations in the 
above, not being in full possession of 
the facts of the case. Maybe some 
clever English designers worked up a 
line of rivets and cotter keys which 
look like hair pins, wrenches which 


work like can openers and factory 
equipment which closely resembles sew- 
ing machines. In any case, however, 
results were accomplished ; we must ad- 
mit they have been excellent. 

» Somebody, we think it was a fellow 
named Aesop, once wrote a fable about 
the bees. It seems that after long years 
of use some uppity young bees decided 
there must be something better than 
hexagonal wax cells for a honeycomb. 
So, they tried square sections, round, 
octagonal and many other shapes with- 
out success. Finally, after several gen- 
erations of bees had experimented, they 
were very much up against it until some 
bright young bee hit on the idea of 
using hexagonal cells. These worked 
very well and he was hailed as an out- 
standing scientist and was showered 
with testimonial dinners, medals and 
honorary degrees. 

All of which leads up to the fact that 
we’re discovering that the pioneers in 
aviation knew a thing or two. We've 
gone back to wheel controls in the cock- 
pit, catapults for aiding take-offs, tri- 
cycle landing gears, square wing tips, 
and mayhap we shall soon see airplanes 
with twin pusher propellers driven by 
bicycle chains. Just so we won’t be 
overlooking anything, we hope the 
NACA has on its research program the 
Wright Brothers' warping wings, for- 
ward control surfaces, and the pilot 
lying flat on the lower wing of a bi- 
plane. However, even if it were a big 
improvement we’d be against having 
the passengers sit on simple canvas 
seats slung between two pieces of bam- 
boo, as that might cause the elimina- 
tion of the stewardess as a member of 
an airliner’s crew. 
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NORTH ATLANTIC 


I T is midnight and 1 am sitting in my 
"office” sucking on an oxygen tube 
and wondering why it takes the wing 
so long to come back up alter each dip. 
My First Officer is there at my side, 
also with a tube in his mouth, but lie 
isn’t sucking. He is out cold due to 
the continued effect of high altitude. 
My radio operator is in better shape 
but, since we are not permitted to use 
our radio equipment except in an ex- 
treme emergency, he spends most of 
his time staring out into the darkness. 

The night is as dark as the inside 
of your hat. The glow from our 
running lights only 20 ft. away is barely 
visible through a pelting rain. We 
arc being bounced around rather heavily 
by the storm after climbing to 18,000 
ft. in an effort to get rid of a load of 
ice. More than 3 miles below us the 
North Atlantic is waiting to chalk us 


By Capt- V. Edward Smith 


up on the scoreboard at the bottom of 
the sea, alongside the list of victims 
credited to the prowling submarines. 
And it is those submarines that we 
are cheating tonight, lor this is the 
first trans-Atlantic ferry flight of bomb- 
ers for Britain, Ours is one plane in 
a formation of seven, all separated now, 
every man for himself in the storm. 

If the above paragraph seems on the 
dramatic side please forgive me. To 
the men who made that first night 
formation flight, and succeeding "mass” 
deliveries of bombers, it is a far cry 
from routine commercial flying. Also 
I may claim some credit for not toss- 
ing a few Messcrschmitts in for good 
measure, as most of the fiction writers 
have done. Truth of the matter is that 
no trans-Atlantic ferry flight has yet 
been intercepted by Messcrschmitts, or 
any other type of enemy aircraft. There 


FERRY 


are plenty* of difficulties to be met on 
such a flight without worrying about 
enemy aircraft. Although I made sev- 
eral ferry flights to Great Britain, the 
possibility of interception was always 
last on my list of worries. 

Many bombers have now been ferried 
across by the aerial route, and the 
stream of fly-away deliveries grows 
larger each month. Although the 
actual number of planes flown to Eng- 
land is but a small fraction of most 
of the guess-work figures I sec pub- 
lished, it is already considerable. And 
to the best of my knowledge every 
plane has arrived safely at its destina- 
tion. Mass flights of bombers across 
the Atlantic, in mid-winter and over the 
great-circle route, have now been 
demonstrated as a feasible delivery 
system. It is faster and safer than 
shipping them by boat, and serves to 


release many tons of shipping for other 
needed war supplies. The most danger- 
ous part of our ferry work was always 
the return to Canada by boat. This 
danger and delay is soon to be elimi- 
nated, I understand, through operation 
of a flying boat service which will 
carry ferrv-plane pilots as passengers 
from the British Isles to Canada. 

Of course the Atlantic had been 
flown many times before the bomber 
ferry system was started. The list of 
ocean flights had grown so long prior 
to the present war that many people 
had come to speak disparagingly of the 
"duck pond” separating Europe and 
the North American continent. The 
trip had been made by all sorts of 
people in all kinds of equipment. 
Nevertheless, the Atlantic is still a 
formidable “duck pond”, especially for 
mid-winter formation flights of land- 
planes navigating by dead reckoning, 
without benefit of radio, and under 
wartime restrictions. Bear in mind 
that we have to fly a route that is in 
the general neighborhood of Greenland 
and Iceland, at night, and with very 
sketchy weather reporting. Until last 
Armistice Day, when our squadron of 
seven Lockheed Hudsons arrived in 
Great Britain, the practicability of 


Capt. V. Edward 
Smith is typical of 

claim to fame is the 
fact that he has com- 
pleted 21 years ^ of 
commercial flying 
"without incident." 

He engage d in 
die usual barnstorm- 
ing work of the early 
1920s, then operated 
a commercial flying school at Berkeley, 
Calif. Here he trained a number of 
Chinese pilots and as a result of this 
experience eventually gravitated to com- 
mercial flying in China, first with Curtiss- 
Wrigbt and then with Pan American Air- 
ways, China Division. After eight years 
of airline flying in China, including a con- 
siderable part of the Japanese “campaign" 
during which the technique of operating 
only in bad weather was developed. Smith 
returned to this country for a visit and 
soon found himself flying bombers to Bri- 
tain. After several successful crossings 
of the Atlantic he is returning to China 
to resume airline work. Prior to his 
North Atlantic flights Smith had made 
one crossing of the Pacific as a member 
of a Pan American Clipper crew. 


winter delivery flights of landplanc 
bombers across the Atlantic was open 
to question. Repeated successful de- 
livery flights during the winter months 
have proved the feasibility of the 
operation. 

Detailed information on the bomber 
ferry operation has been unavailable 
to date due to war-time secrecy to 
which the crews are pledged. Most of 
the accounts of such flights have been 
fictional or highly imaginative. Since 
I am no longer connected with the 
ferry service, having retired to the 
ranks of airline pilots, it is possible 
for me to give a factual report on the 
ferry service. This has been handled 
in such a way that no military informa- 
tion is revealed, even now. Therefore 
the reader will understand why no 
description is given of the airport in 
Great Britain to which the ferry planes 
are being delivered, or the route by 
which it was approached. 

When the call went out late last 
summer for American pilots to ferry 
U.S. bombers to Britain, I had just 
arrived back in this country from a 
period of airline service in China. After 
what I had been through in the Orient 
this North Atlantic scheme sounded 
(T uni to page 132) 
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READY-MADE AIRPORTS 

ONE ANSWER TO CONGESTION 

If your community is short of airports, the author suggests 
that you put floats on your plane and fly it off the water 


By Captain Robert S. Fogg 

Chief, Seaplane Unit, C.A.A. 

T HE thousands of rivers, lakes and 
harbors in this country offer a 
natural and logical solution to the air- 
port shortage that faces us today. 
Already 25 percent of the nation’s 
flying fields have been closed to private 
pilots and commercial operators. Each 
week the Army and Navy take over 
additional fields for purposes of na- 
tional defense. In many communities 
the congestion at airports open to 
private fliers is becoming a real prob- 
lem. Water airports are one obvious 
solution. 


While there are 2,500 man-made air- 
ports in the United States, there are 
almost countless thousands of bodies of 
water from which seaplanes and flying 
boats can be flown. It is amazing that 
commercial operators and private pilots, 
faced with the dilemma of cither giving 
up flying or finding a new airport, con- 
tinue to overlook or ignore the obvious 
solution to their problem by equipping 
their landplancs with pontoons. Then 
they could utilize nearby lakes, rivers 
and in many cases the very convenient 
downtown waterfronts instead ot some 
remote, hot and dusty airport. Here 
is a means ol decentralizing flying and 
reducing the growing congestion at 


Flying fields are often expensive both 
in first cost and in maintenance ex- 
pense. Existing water areas offer an 
immediate solution for flying facilities 
to many communities which for eco- 
nomic or topographical reasons might 
not be able to construct or maintain 
airports. In many cases a water flying 
base would provide direct access to 
city centers and make possible the 
development of efficient short-haul 
feeder lines for both mail and passen- 
gers. 

Many operators who have Civilian 
Pilot Training students are being forced 
to find new bases from which to oper- 
ate. If they shift to a water base, the 
added expense of buying floats for their 
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ships is balanced by the extra $50 per 
student paid by the government to sea- 
plane operators. In fresh water oper- 
ation the maintenance of equipment is 
actually less than on gravel airports. 
Salt water operation with -its attendent 
corrosion difficulties can be combatted 
by proper treatment of the structure 
and the generous use of a hose follow- 
ing each days operation. 

The advantages of student training 
on seaplanes are at both obvious and 
manifold. On a busy airport with its 
traffic rules and signals, plus the neces- 
sity of making a complete circuit of 
the field for each landing, a student 
does well to average four landings and 
take-offs per given half-hour lesson. 
Furthermore, his concentration and 
mental faculties must be divided between 
his manipulation of the controls and 
the danger of collision with other planes 
in the vicinity. In a seaplane, in- 
structor and student can go to some 
unused sector, make successive straight- 
away landings and take-offs entirely 
free from mental and physical encum- 

Still more important, seaplane flying 
offers a means of training under the 
most pleasant and safest conditions 
known both to personnel and equipment, 
as in flying over water there is always 
an airport under you in case of sudden 
storms or forced landings. The matter 
ot time, particularly with business men 
and college students, is an important 
factor. To mention only one of the 
many examples seen by the writer is 
the case of a southern university where 
it is a 50 mile drive by automobile from 
the campus to the airport and return. 
Allowing two hours for driving through 
traffic and another hour spent at the 


airport takes quite a sizable amount out 
of an eight-hour day. This particular 
airport is quite proud of its long run- 
ways quoting their size in terms of 
feel, whereas five minutes from the 
campus is a beautiful protected water 
area measuring 10 miles by 100 miles, 
quite an airport it must be admitted, 
and free for the using. 

More and more people are now be- 
ginning to realize the great comfort, 
convenience and safety of water flying 


both for business and pleasure. It defi- 
nitely has an appeal which attracts 
people who would not otherwise fly. 
Whereas forced landings from motor 
failure are now admittedly rare, con- 
sider the comforting freedom of mind 
on a flight from New York to Miami, 
for instance, where the inland water- 
way provides a continuous landing strip 
within easy gliding distance all the way. 
Or again take the 1500 mile flight from 
the Gulf of Mexico below New Orleans 
to the Canadian border at Minnesota. 
You don't actually need any maps as 
you fly along with complete peace of 
mind at 300 feet above the Mississippi 
River. 

With all these apparent advantages 
then, what is the trouble — why isn’t 
there more of this type of flying? There 
are several reasons, the natural and in- 
herent fear of the unknown, the lack of 
an understanding of its basic require- 
ments, such as how to properly hangar, 
service and maintain a seaplane at its 
base, and where to stop for service 
along the chosen route. Primarily it is 
the lack of proper facilities that has 
retarded the growth of water flying, 
wherein lies a viscious circle for “if 
there were more bases we would have 
more seaplanes and if there were more 
seaplanes we would have more bases." 
Obviously proper facilities bear a simi- 
lar relationship to seaplanes as that of 
good roads to automobiles. It is dis- 
concerting, to say the least, to fly 500 
miles and then have to spend several 
(Turn lo page 142) 
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Acrobatics Are Easy! 


Part II 

By Daniel J. Brimm, Jr. 

This is a continuation of a series on 
acrobatics which started in the April 
issue. The author has been a test pilot, 
commercial operator and instructor 
since 1917. In addition to having writ* 
ten numerous books on aviation sub- 
jects, he is the co-author of CAA 
Bulletin No. 23, “Civil Training 
Manual” and Bulletin No. 5, "Flight 
Instructor’s Manual." He is now on 
active duty as a Lieut. Commander in 
the Navy. 


A LTHOUGH the loop is perhaps the 
easiest of all the acrobatic maneu- 
vers it has always been considered by 
the general public as being thrilling 
and spectacular. Perhaps the word 
“easiest” should be somewhat qualified, 
for though little difiiculty is presented 
in making the ship climb into an in- 
verted position and dive out of it, a 
well-shaped or precision loop such as 
that illustrated in Fig. 1 calls for con- 
siderable skill and fee! of the airplane. 
In the old days when we flew 


“Jennies,” without benefit of parachutes, 
the usual method of a beginner in 
practicing the loop was to open wide 
the throttle of the dear old OX-S, dive 
until the intcrplane wires were scream- 
ing in protest, brace his feet, haul back 
on the stick and hope for the best. 
Sometimes he made it around the loop, 
sometimes he whip-stalled, and some- 
times he stalled on his back and wal- 
lowed out of it. Even so, a good pilot 
could perform a pretty fair loop with 
the under-powered and poorly-maneu- 
verable JN. In fact, some were capable 
of looping these ships with the engine 
fully throttled. Though, even with full 
power considerable altitude was always 
lost. Many of the modern sport ships 
will gain several hundred feet of alti- 
tude per loop. 

In the type of training ship about 
which this series is written, it is desir- 
able to dive until a speed of 125-130 
m.p.h. has been reached. Some ships 
of the monoplane class, such as the low- 
wing Fairchild trainer, require some- 
what more speed — 140 to 145 m.p.h. 
This dive is made with the throttle 
partly closed for two reasons. First, 
with throtltc open the r.p.m. would 


go up well past the desirable limit. 
Second, there would be no reserve 
power at the point where it is needed 
most. Only one control, the elevator, 
is used in the actual performance of the 
loop. The rudder and ailerons come 
into play only to keep the wings level 
and to maintain direction. 

The procedure is as follows: Select 
a landmark, preferably a road which 
lies directly into the wind, point the 
ship along it, and case the stick ahead. 
As the speed increases, gradually close 
the throttle so as to keep the r.p.m. 
below the permissible maximum for 
horizontal flight. (As a matter of fact, 
if the cruising r.p.m. are not exceeded, 
an entirely satisfactory loop may be 
performed.) When the speed has 
reached the figure mentioned above, 
check to see that the wings are level 
and that the direction of flight is 
straight along the road. Bring the 
stick back smoothly and not too fast. 
Also, be sure that it is brought straight 
back. Since the force required is ap- 
preciable, there is a tendency to pull 
the stick slightly toward the right and 
produce a loop in which the flight path 
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NORTH AMERICAN 
Dedicates Dallas Plant 

New factory completed in record time. 


D RAMATIC proof Ihat the American 
aircraft industry can do the job 
of providing weapons for our national 
defense needs was given by North 
American Aviation, Inc., of Texas, 
with dedication Apr. 7 of the new 
million square foot factory at Hensley 
Field, Dallas. Superlatives must be 
used in any attempt to describe this 
plant, one of the first of our expended 
national defense program units to go 
into operation. 

The new plant is now the world's 
largest completely air-conditioned and 
artificially lighted building. The most 
impressive demonstration was that, on 
the very day the plant was dedicated, 
the first of the AT-6A advanced train- 
ers were already completed and rolled 
out for delivery. And more than 1,000 
employees were at work in the factory 
on the day of its formal opening, just a 
little more than four months after the 
first construction was started Nov. 23, 
• 1940. This staff will be increased 
rapidly to a peak of approximately 
12,000 making possible a production 
rate considerably in excess of ten 
trainers a day, AT-6A for the Army, 
and SNJ-3 for the Navy. 

The amazing story of how North 
American has been able to start delivery 


of finished military airplanes from a 
spot which was virgin Texas prairie 
just four months before, goes back to 
the parent company in California, 
North American Aviation, Inc., and its 
production-minded president, J. H. 
“Dutch” Kindelberger. 

Modest “Dutch" Kindelberger, a 
graduate of the Glenn L. Martin, and 
Douglas Aircraft Co. organizations, is 
always the first to disclaim any per- 


sonal wizardry in the production field. 
Yet Kindelberger cannot escape the 
laurels which have been heaped on him 
by aviation experts. And, as '“Dutch” 
would be the first to point out, that 
reputation has been established by the 
able corps of assistants with which he 
is surrounded. For Kindelberger’s 
greatest genius is his ability to obtain 
men who have the “know how" of pro- 
duction. So many such men have con- 
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tributed to the phenomenal rise of 
North American Aviation that it is 
not possible to credit them all. 

The parent plant of North American 
Aviation is just over five years old. 
Operations commenced in the Ingle- 
wood plant on Jan. 13, 1936, with a 
staff of about 300 employees, less than 
one third the number employed in the 
Texas plant at its dedication. So 
rapidly did the production curve sky- 
rocket at the California plant that total 
personnel has expanded more than 3,000 
percent in the five-year period. And 
this factory was proving its production 
mettle in 1940, before the fall of France 
and subsequent pressure for quantity 
output, by rolling as many as ten planes 
per day off the assembly line. Approxi- 
mately 3,000 planes have now been 
built in the California plant, and oper- 
ations have expanded to cover the field 
of trainers, pursuits, single-engine light 
bombers and twin-engine medium 
bombers, all of which arc in production 
at the present time. 

Out of the Inglewood organization 
has come the nucleus of trained per- 
sonnel for the Dallas plant. About 50 
top executives, department heads, and 
supervisors were sent to 1 Dallas from 
California and around these men the 
staff was built. A three-way job was 
done from the start, with prompt estab- 
lishment of administrative procedure, 
conduct of an extensive training school 
to develop qualified workers and lead 
men, and immediate initiation of manu- 
facturing operations. All this was done 
in rented quarters while the factory 
was being erected, which explains how 
it is possible to deliver finished air- 
planes on the day the plant was dedi- 
cated. Equipment, jigs, fixtures and 
supplies were also sent to Texas from 
Inglewood, in order to get the new 
organization started. 

To understand the relationship of the 
Dallas plant to the parent company it 
is easiest to consider it as a strictly 
production shop, rather titan a com- 
plete factory. Most administrative, en- 
gineering, and tooling work is done in 
Inglewood and fed to Dallas. This pro- 
cedure will be continued as a matter of 
policy, leaving to Dallas the one job 
of building airplanes with the tools pro- 
vided. This same general procedure 
will be followed with the new Kansas 
City bomber assembly plant, now under 
construction. And the scheme can be 
further expanded if defense needs so 
require. It is this ability of our air- 
craft plants to divide and multiply, with 
almost incredible rapidity and efficiency 
which provides America with its stout- 
est defense armor. 

In general layout and arrangement 
the Dallas plant approaches the ideal 
of production efficiency. The building 
is approximately square, all units being 
of one-story construction with slight 



exceptions. General arrangement is 
such as to provide a close approxima- 
tion to uni-directional flow of all parts 
and materials from the time they come 
into the receiving department until the 
finished plane is wheeled out for its 
flight test. Receiving and storage de- 
partments extend completely across one 
side of the building, while final assem- 
bly extends completely across the oppo- 
site side. In between are flow lines 
across the building from stockroom to 
final assembly of all sub units such as 
fuselage, wing, engine, etc. Proces- 
sing, manufacturing operations, and 
subassembly work all take place as 
nearly as possible in a series of straight- 
line movements across the plant. Ar- 
rangement of the plant and its equip- 
ment to make this possible is greatly 


facilitated by the fact that the building 
is completely air conditioned and arti- 
ficially lighted. This makes it possible 
to place heat treat, chemical bath, 
grinding, and other operations which 
are normally segregated due to fumes, 
heat, etc., in their logical position with 
relation to production flow. 

Provision of artificial fluorescent 
lighting, and air conditioning, also pro- 
motes efficiency in other ways. Reduc- 
tion of employee fatigue and improve- 
ment in vision is said to give increases 
in individual output up to 33 percent. 
And substantial savings result from 
elimination of winter heat loss through 
window areas and ventilators. 

Location of the plant at Dallas has 
strategic and economic benefits. The 
( Turn to paye 162 ) 
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Plastics in Aircraft 


This article, and the two that immediately follow, provide a basic un- 
derstanding of the materials and uses of plastics in aviation today 


By J. Earl Sitnonds, Plastics Consultant 


I N the field of aircraft design the term 
"weight penalty” may be heard re- 
peatedly. Its continued usage appears 
amply justified because in the selection 
of materials for aircraft the weight of 
the finished part is usually of primary 
consideration. This holds true regard- 
less of the function of the part. 

Experience has shown designers how 
to balance properly the weight of fin- 
ished parts with the safety factors 
adopted for both transport and combat 
aircraft. The proper balance, however, 
is obtainable only by a thorough knowl- 
edge and evaluation of the properties 
of the materials and the relation be- 
tween certain of the properties and the 
known or calculated stresses to which 
the part may be exposed under variable 
service conditions. 

The property of specific gravity .or 
density of aircraft materials, while of 
prime importance, is not the sole factor 
considered in choosing materials. For 
structural members, a favorable ratio 
between specific gravity and certain 
other properties is more often the gov- 
erning factor. This is best illustrated 
by the very extensive present-day usage 
of duralumin rather than stainless steel 
in the all-metal plane design. Stainless 
steel is much stronger and heavier than 
duralumin, yet the ratio between cer- 
tain physical properties and stress con- 
ditions of service favors duralumin and 
accounts for its widespread use. At 
least two eminent authorities (8)*. 
(10), who have contributed much 
valuable data on plastics in aircraft, 
appear to be in substantial agreement 
that the specific gravity and elastic 
modulus of materials, and the bulk or 
thickness of the structural member, 
are of greatest importance and that 
the strength of materials is of secondary 
importance. 

Plastic materials are inherently light 
in weight, the specific gravity of the 
most extensively used types falling 
within the range of 1.05 to 1.50. While 
this property is always attractive to 
aircraft designers, other inherent prop- 
erties peculiar to certain types of plastic 
materials have influenced the choice of 


materials used, as will be apparent in 
the following discussion of several 
widely varying applications of plastics 
in aircraft. 

Aircraft Propellers 

With the trend toward more powerful 
engines, the weight of aircraft pro- 
pellers has become a relatively vital 
problem, according to data supplied by 
Mr. Fred E. Weick, chief engineer of 
the Engineering & Research Corp. 
(5). The difficulty, which is well under- 
stood and dealt with in several papers 
listed at the end of this article (1), 
(2), (3), (4), can be attributed to the 
basic relationship between horsepower 
and propeller weight. The required 
weight of the propeller increases in 
greater ratio than the engine power. 
This relationship assumes that propel- 
lers are geometrically similar and of the 
same material. Obviously one approach 
to the obtainment of light weight pro- 
pellers is to design for use of light 
weight materials. One development 
along this line in recent years has 
resulted in a propeller blade constructed 
of laminated spruce, or similar light 
weight wood, protected by a tough 
weather proof plastic covering and term- 
inating at the root in a cylindrical 
steel sleeve or ferrule which, if desired 
can be mounted in bearings in a con- 
trollable hub. The original development 
was done by the Schwarz Co., in Ger- 
many, and the blades are manufactured 
in large quantities both in Germany 
and by Airscrews Ltd., in England. The 
Engineering & Research Corp. has the 
license here in the United States and 
has been carrying on experimental work 
here, aided by orders from the U. S. 
Army and Navy Air Services. See 

F*. 1. 

Although the greatest advantage of 
these composite wood and plastic blades 
is probably their light weight, solid 
duralumin blades ordinarily being 
about 50 percent heavier, they have 
other attractive features also, such as 
their tendency to damp out vibrations, 
freedom from fatigue difficulties, and 
the ease and low cost with which new 
or experimental designs can be con- 


structed. This case of construction of 
experimental models becomes of in- 
creasing interest as the propeller size 
increases. 

The Schwarz type of blade consists 
essentially of a main core of laminated 
spruce or other light weight wood, 
which merges into a root of impreg- 
nated and compressed wood (the root 
is called "compreg”). The compreg is 
threaded and screwed into a steel ferrule 
which supports the blade in the hub. 
The remainder of the blade is covered 
completely with a heavy coating of rein- 
forced cellulose-acetate plastic sheet and 
the leading edge is armored with a flush 
strip of metal. The plastic covering 
thus protects the wood core against 
climatic changes and warping, as well 
as against contact with abrasive parti- 
cles, rain and sea water. 

The compreg is made up of sheets of 
i in. thick hardwood veneer impreg- 
nated with a phenol-formaldehyde resin. 
A stack of these impregnated sheets is 
then subjected to heat and high pressure 
where it is reduced to one-half the 
original thickness and the resin cured 
to a hard and infusible condition. Thus 
the finished product becomes a com- 
pressed wood with the wood fibers 
impregnated and maintained in posi- 
tion by the cured resin. The unit 
weight of the compreg is about double 
that of the original hard wood, the 
specific gravity being about 1.30. 

Slabs of laminated compreg are 
spliced and glued to spruce boards to 
form the blade block shown in Fig. 2. 
The blade block is thus composed of 
laminated spruce for the greater part of 
its length, laminated compreg at the 
root end and at the scarfed region 
wherein the spruce gradually merges 
into the compreg. After machining the 
compreg end, the blade is cut to form 
as shown in left-hand view of Fig. 1. 
The blade on the right-hand is finished. 
The cut-away view in Fig. 3 shows 
the details of the complete blade 
assembly. 

Before leaving the subject of pro- 
pellers it seems appropriate to mention 
a new plastic application which may be 
(Turn to page 124) 
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Molding Plastics 

A discussion of molding methods being used in airplanes and accessories 

By Robert Decat, President, Airsealand Aircraft Research Co. 


The p holographs on the two preceding 
pages will be of interest to readers of this 


T HE family of plastics is apparently 
unlimited in its size, with each day 
bringing new members within its fold. 
When one stops to consider that such 
materials as rayon and neoprene, 
although coming under a different 
branch, are still members of the same 
family tree, an indication can be seen 
of how large the group is, even outside 
of the well-known plastics such as 
bakclite and celluloid. Then if any 
of these arc reinforced with a cellulose 
fiber such as wood, paper, cloth, or 
with metal or cork, you obtain an 
infinity of reinforced plastics, each one 
with a different characteristic and 
strength. 

Of all these possible materials, only 
a few have been chosen for use in 
aircraft structures. Many of the plas- 
tics had to be discarded because of their 
poor resistance to humidity, heat or 
acid, or for their dimensional changes 
on aging. However, such plastics as 
methyl-methacrylate, acetate, butyrate, 
or polystyrene, though not used today, 
might be used in the future because 
some new addition to them may be 
found to give them greater resistance. 

As for the filler used, nearly every- 
thing seems to have been tried. The 
great difficulty is to get either a 
thorough impregnation of the product 
into the filler or a good bond between 
the filler and plastic or between the filler 
and more filler. Metal would have 
been a very good filler, and was even 
used in the late Micarta propeller blade 
in conjunction with canvas reinforce- 
ment on the leading edge, but the great 
difficulty is to get a thorough and con- 
trollable bond between the metal and 
the plastic. Linen, silk, or canvas, 
though used in industry, are not 
employed very much in aviation because 
they have no structural rigidity, and for 
molding they also require a steel mold, 
or at least a metal mold, which is heavy 
and very expensive. In Europe these 
materials are used as a filler and with 
them complete spars for airplanes have 
been molded that have a tensile strength 
rated around 45,000 lb. per sq.in. 

Their use has been discontinued for 


the propeller, at least temporarily, be- 
cause of a creeping that takes place of 
one section of the blade in relation 
to another. Of course this might be 
overcome any time, with progress de- 
veloping so rapidly in that line. 

Then comes wood, which thus far 
is the material most employed. There 
are a good many reasons for the use 
of wood. It can be worked easily and 
with fairly cheap tools. Also wood 
is a cheap material; its supply is still 
ample and wood workers are easy to 
find. The structural properties of wood 
cover a wide range, starting with balsa 
having a density of about S lb. per cu.ft. 
and going to lignum-vitae with a dens- 
ity up to 88 lb. per cu.ft. Above all, 
wood can be fastened easily, not only 
by nails or screws, but also by adhe- 
sives. Wood can be given a smooth 
finish and by impregnation, and some- 
times compression, it can be given 
properties that make it capable of com- 
peting with metal. Wood is very sel- 
dom used in solid form because its 
strength depends on the direction of 
the grain. Also it is very difficult to 
get a piece of wood of uniform grain 
a3 it changes under conditions of mois- 
ture. It is for these reasons that ply- 
wood construction is mostly favored. 
Plywood minimizes the tendency of 
wood to shrink and swell, especially 
across the grain, but, as this shrinkage 
is not completely eliminated, all kinds 
of impregnations are utilized to get a 
constant material. 

To understand how this resin is ap- 
plied let us visualize the construction 
of a 3-ply veneer : the first layer going 
lengthwise, the second at 90 deg. and 
the third parallel to the first. Between 
each of these veneers either a film of 
resin named Tego, or a solution of 
water soluble or alcohol soluble plastic, 
or even urea or vinyl phenol formalde- 
hyde, is applied. The whole is placed 
under a hydraulic press under a pres- 
sure of 100 to 200 lb. per sq.in., and 
heat up to 300 deg. F. is applied. This 
heat changes the structural formation 
of the resin it "polymerizes”, meaning 
the molecules of resin combine together 
to give a product having a molecular 
weight which may be several times that 


of the parent substance and which give 
an entirely different property to the 
final resulting product. 


The three most popular resins now 
used because of their characteristic case 
of workability and strength of gluing, 
are phenol formaldehyde, urea formalde- 
hyde, and vinyl. While phenol is mostly 
used for its impregnation characteristic 
and its resistance to moisture, urea is 
now a great competitor because of its 
lower heat insofar as hot-setting is con- 
cerned. Vinyl, which has just been 
introduced, is not yet widely used. 

Any of these resins arc available in 
water or alcohol soluble powder in a 
water solution as film, and they can be 
used either wet or dry. Though the 
setting is always better with heat, they 
all can be changed with the addition 
of a hardener into nearly cold or even 
completely cold setting; the only draw- 
back being that it a hardener is added 
the resin sets after a few hours con- 
tact with the air, leaving very little time 
for any assembly. For this reason most 
manufacturers work with some kind of 
heating from 140 deg. up to 300 deg. 
F. with kiln or pressure tank. All 
these resins require some kind of filler 
which decreases their cost and their 
strength at the same time. When 
phenol is used as a bond for a panel, 
the panel automatically becomes much 
more water resistant; it can be boiled 
or dried, soaked in water for years, or 
buried in the soil. The wood will give 
before the bond. Urea will withstand 
all but the boiling test. 

Vinyl, though now very much im- 
proved, especially insofar as water re- 
sistance is concerned, is extensively 
used in safety glass and is only now 
finding its way into aviation use. 

There are several good reasons for 
hot setting the resin first; it is at least 
four or five times faster, very little or 
no moisture is added in the panel, and 
a thorough control of the moisture con- 
tent can be made when curing. Also 
when the panel comes out of the mold 
it can be used immediately with no air 

You may ask why airplanes are hot 
made of bakelite material like that used 
(Turn to page J26) 
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PLEXIGLAS 



P LEXIGLAS is one of the most useful plastics being used 
by the aviation industry today. Because of the high 
speeds of our lighting airplanes and the great altitudes 
at which they fly, some kind of transparent covering is 
necessary for cockpits, and for the various gunners’ and 
bombardiers' stations throughout the ship. In the last war, 
combat pilots and the machine-gunners of bombers rode 
in the open. Now the men in the combat crew must be 
enclosed from the elements and yet they must have large, 
transparent "eyes" through which to see the enemy. 

In the field of synthetic resins, the acrylics, to which 
Plexiglas belongs, are outstanding in colorless transparency, 
stability against weathering and aging, and resistance against 
chemicals. These resins are derived by chemical synthesis 
front such raw materials as coal, petroleum, air and water. 
In consistency they range from soft, tacky semi-liquids to 
hard, tough thermoplastic solids. Variations are produced 
by controlling manufacturing conditions rather than by 
adding plasticizers. No fillers arc added to the acrylic 

In the Martin B-26, Plexiglas is also used for the tail 
gunner's enclosure, rear gunner’s turret, navigator's hatch 
and for the windows. From the rear position the tail gun- 
ner can swing multiple machine guns in a wide angle. 







EYES 

FOR OUR BOMBERS 



Workmen in the Rohm & Haas ic 
the size ol Plexiglas sheets tha' 


e templates tor marking 


on the opposito page. Tho crimped edges need to be removed 
and this is done with a iast-moving band saw. Unlike real glass, 
this product ot chemical research can be sawed, drilled and 
threaded with ordinary woodworking tools. It will withstand a 
hard, direct blow without breaking but it is not bulletproof. The 
camera has picked up some reflections, due to the curve in 
the sheet but when cleaned and polished. Plexiglas is even more 
transparent than the bost plate glass. While these original shoels 

has found that maintenance and replacements are a relatively 
easy matter because the material is so easy to handle. 




Halves of the nose aro cut to proper size and all necessary open* 
ings are finished. The two halves are cemented together along tho 
heavy line shown in this photograph. An acrylic resin forms the 
bond. Edges of the Plexiglas are easily drilled so that hardwaro 

periphery by which tho nose is attachod to the fuselage. 


An important stage before final installation is cleaning, polishing 
and buffing. Here workmen go over the nose sections with clean* 
ing cloths and power buffers. Note that the wooden tables are 
grooved on top so that the Plexiglas sections are held firmly in 
place. Table tops have a circular cutout so that men polishing 
the interior may stand comfortably at their work. 
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5 GUN TURRET 

As defensive armament must be flexible, turret mounting of 
multiple guns is centering in bomber, patrol and military trans- 
port planes. Here a new design five gun battery is described 


By Louis Bruchiss 


The multi-gun turret mount herein 
described, and the theory on which it 
is based, was developed by the writer 
a few years ago in Europe, and pat- 
ented there. Its construction and de- 
velopment were carried through to an 
adaptation of the variable fire pattern 

approved, after careful consideration, 
by one of the leading Scandinavian 
armament manufacturers. The aircraft 
armament picture has changed signif- 
icantly in recent months, however, and 
this multi-gun turret should prove of 

signers, inasmuch as it may be ex- 
existing types of aircraft fire. 


A CTUALLY, multi-gun turrets are 
nothing new. Gun batteries up to 
the number of four machine guns have 
been variously mounted in turrets, with 
the entire battery operated either flex- 
ibly, or else (more commonly and effi- 
ciently) as an integral part of the 
turret, with the latter power driven 
by hydraulic or electric motors. But the 
guns of a multiple mount have the same 
fault ; they all fire at a fixed point, dis- 
counting inherent dispersion and mount- 
ing difference. There is only one ad- 
vantage in this concentration of fire, 
and that is fire power effectiveness. 
Where one bullet might hit, a concen- 
tration would enable several to score 
at approximately the same point, or 
near enough to possibly do some dam- 


age to a target. 
Fire power concen- 
tration is highly de- 
sirable in pilot gun- 
nery, where the 
pilot can aim his 
fuselage and wing 
mounted armament 
directly at the target 
by maneuvering his 
own plane. The air- 
craft gunner, oper- 



factors not under his control, has no such 
advantage. While following an enemy 
target with his turret guns, the aircraft 
gunner has no means of knowing at 
what moment his own pilot will change 
the course of his airplane, which would 
upset any aiming and firing he may 
be doing. The greatest obstacle in air- 
craft gunnery is the lack of time in 
which a target may be engaged and 
held. All other difficulties are minor 
compared with this one. The time ele- 
ment is so important that it has dic- 
tated airplane flexible armament design 
to an overwhelming extent, and the 
conditions are so changeable, and re- 
quirements have become so exacting, 
that present day practice may be obso- 
lete tomorrow. 

The best proof that none of the 
highly intricate sighting and aiming 
instruments available, operating in con- 
junction with guns in power driven tur- 
rets, can cope with the high speed air- 

and tracers only, form the principal 
source of target and fire control for 
the aircraft gunner. With airplanes 
traveling at more than 400 miles per 
hour in combat maneuvers, and with 
the gunner’s own plane flying at com- 
paratiye speeds in constantly changing 
positions, the gunner is faced with an 
increasingly perplexing problem. 

Turret mounting of multiple guns is 
more and more being centered in multi- 
engined ships of the bomber, patrol and 


Fig. 1. The live gun turret with "A" the 
rollers lor rotation. "B" loot control operat- 
ing hydraulic control "C". and the seat "X>" 





military transport types. All these types 
of ships are forced to arm themselves 
heavily, inasmuch as the bombers can-, 
not carry fixed guns in fuselage or 

armament must always be flexible. The 

fore always have the disadvantage of 
less maneuverability and speed com- 
pared to enemy fighter craft. Their de- 

fiexible gun installations is limited only 
by considerations of weight and space. 
Present day large scale bombing is 
being done at night, for only then is 
there reasonable safety from intercepter 
pursuit ships. With improved methods 
being devised to employ pursuit planes 
at night, large aircraft will shortly be 
susceptible to constant attack when over 
enemy territory. The loss of each large 
airplane with its personnel represents 
a blow to any power, and every possible 
means of improving defensive arma- 
ment must therefore be considered and 







s first steps in parachute production 
te men above are using an electric 









Silk is an elastic material. In order that 
all lines be exactly the same, tho silk 

marked, {left) so that when the lines are 
cut they will all be of uniform length. 



A Method for Solving 

SHEAR LAC PROBLEMS 

By Eric Reissner 

Massachusetts Institute of Technology 


D ESIGN ex- 
perience has 
shown that the 
actual stresses in 
all-metal wings 
are sometimes ap- 
preciably higher 
than the calcula- 
tion according to 
the customary 
beam formulas 
indicates. The 

can be roughly 
described by saying that the wing spars 
do not succeed in obtaining the coopera- 
tion of the metal skin to the extent the 
customary theory of bending presup- 
poses. Since this efficiency-reducing 
effect would be absent if the skin mate- 
rial did not deform under the influence 
of shear, its designation as "shear lag 
effect" is appropriate. 

The purpose of this paper is to pre- 
sent an analytical method for the de- 
termination of shear lag in monocoque 
construction, which is both simpler and 
more general than methods previously 
given. The simplification lies in the 
fact that the use of infinite trigono- 
metric series is avoided and the method 
is more general insofar as it is applic- 
able for tapered as well as untapered 

The problem and its solution may be 
explained by considering a typical struc- 
ture such as a cantilever box-beam with 
constant doubly symmetric rectangular 
cross-section under the action of a 
given distribution of loads and with that 
of bending moments (Fig. 1). 

The customary theory assumes, with- 
out regard to shear lag, at every beam 
section a uniform chordwise distribu- 
tion of bending stresses in the sheet and 
a linear distribution of side web stresses. 
This leads to the formula 



o that the sheet stress would be given 
>y 


Now the spanwise variation of ci, would 
produce shear stresses in the sheet of 
magnitude 


(3) 


It is when one considers the deformation 
of the sheet under the influence of these 
stresses that the phenomenon of shear 
lag becomes understandable. 

The bending stress e t , would produce 
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would produce a shear 
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where in both formulas the quantity « 
stands for the spanwise displacement of 
the elements of the sheet. 

Equation (4) would indicate that « is 
independent of the transverse coordinate 
y so that transverse sections of the 
sheet remain straight. Equation (5) 
would indicate that every originally 
straight transverse section would be 
warped into parabolic shape. 

To remove this contradiction it is 
necessary to modify the simple expres- 
sions (2) and (3) for the stresses 
which are used in the customary theory 
and to find expressions in better agree- 


ment with what actually happens in the 
structure. 

There is experimental evidence that 
the actual distribution of bending stres- 
ses in the sheet is such that it can be 
closely approximated by the following 
expression, which is the simplest possi- 
ble modification of at,, as given by Eq. 

<2> ' - 
In this formula e», is defined as in (2) 
and o' is a correction term due to shear 
lag. The quantity m is defined as 


1+3 (/..,//■■■■■) 

1 + (/.a//....,) 


(7) 


and is determined by the condition that 
the stress o’ does not give rise to an 
additional moment about the neutral 
axis of the beam. 

An expression for the shear stress *•, 
corresponding to o, is obtained by 
means of the equations of equilibrium 
for the elements of the sheet. 
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I N Its relations with aviation, 
Goodyear occupies the same 
place it has long held in the auto- 
mobile and motor truck industries 
— that of a major supplier of parts. 

From the earliest days of the 
motorcar we have been manufac- 
turers of tires, tubes, fan belts, 
radiator hose, motor mounts and 
numerous other rubber accesso- 
ries — and of essential metal parts 
like rims designed out of our tire 
experience. 

"\^^th equal faith in the future of 
aviation we began, thirty years ago, 
to apply our specialized knowledge 
of transport problems to the de- 
velopment of better products for 
all types of aircraft. 

In close cooperation with the avia- 
tion industry we have perfected 
improved tires, tubes and other 
rubber needs — become large man- 
ufacturers of related accessories 
like wheels and brakes — acquired 
extensive facilities for handling 
alloy-metals used in aeronautical 
construction. 


Continuing this policy, Goodyear 
today is erecting a great new fac- 
tory devoted to the exclusive pro- 
duction of airplane subassemblies 
and parts. 

This plant, to be operated by our 
subsidiary Goodyear Aircraft Cor- 
poration, will soon make available 
to the aviation industry our long 
engineering experience in fabri- 
cating metal parts for aircraft. 

To overburdened manufacturers 
this will mean a dependable mass- 
production source of supply for 
wings, nacelles, floats, tail and 
other control surfaces such as we 


are now building on subcontract 
for Glenn L. Martin Company, 
Consolidated Aircraft Corpora- 
tion, Curtiss- Wright Corporation 
and Grumman Engineering Air- 
craft Corporation. 

ese new facilities will round 
out Goodyear’s position as the na- 
tion’s largest manufacturer of avia- 
tion tires, tubes, wheels, brakes 
and more than 30 other closely 
related rubber and metal parts. 

We believe that our many notable 
contributions to aviation, includ- 
ing among numerous others the 



Airwhecl and Hydraulic Disc 
Brake, are the best guarantee of 
our ability to serve the aircraft in- 
dustry advantageously in the fu- 
ture as a primary supplier of high- 
est quality parts and accessories. 


N. B. Goodyear welcomes your inquiries and will be 
glad to consult with your engineers on any use of 
rubber, or products of our new metal parts division. 
Address: Aeronautics Department, Goodyear, Akron, 
Ohio or Los Angeles, California. 






Detroit Gets New Airport 

The story of how the Detroit Airport Committee 
overcame all obstacles in getting a much-needed 
new field is one that may help other communities 
finding themselves in need of a new airport. 



D ETROIT is headed on its way 
toward getting an airport commen- 
surate with that city’s importance as a 
population and production center. 

Plans for a new airport supplement- 
ing the existing municipal fields in the 
Detroit area are now so far advanced 
that only details remain to be ironed 
out before the start of construction. 

This new airport has been so de- 
signed that it will have a Class Four 
rating, along with LaGuardia Field 
and the Cleveland airport — the only 
two airports in the country to hold this 
maximum rating of the Federal Gov- 

In the selection and acquisition oi 
land for the new site, an Airport Com- 
mittee headed by Col. Edward S. Evans, 
president of Evans Products Co., ran 
into so much more than a normal ex- 
pectancy of political jockeying, at- 
tempted hold-ups by landowners, and 
opposition from communities bordering 
on the proposed site that a recounting 
of their experiences might prove oi 
value to the other communities contem- 
plating a similar expansion of their air 
facilities. 

Detroit's major problem was over- 
crowding. The City Airport at Conner 
Rd. and Gratiot Ave. handles as many 
as 1,200 operations of private and trans- 
port planes a day. Built in 1930, it was 
then regarded as among the best mu- 
nicipal airports in the country. But it 
was built for lighter, slower craft, and 
for a far less rapidly developing indus- 
try than had evolved ten years later. 
Competent critics classed it among the 
most inadequate airports in any major 
city in America, and no provision had 
been made to allow for possible expan- 

Principal obstacle to expansion is a 
330-ft. gas storage tank maintained by 
a local company on property adjacent 
to the City Airport. By a miracle of 
luck and good navigation, the tank has 
never yet been struck. But Captain 
Eddie Rickenbacker warned in an ad- 
dress in Detroit last spring that unless 
the tank were removed a pilot would 
eventually and unintentionally do the 
job himself. The major menace of the 


tank is that it sets up stiff and unpre- 
dictable cross-currents in a high wind. 
Partly as a result, the CAA won’t per- 
mit landings with a cloud ceiling be- 
low 600 ft. 

Far-sighted Associate Justice Frank 
Murphy of the United States Supreme 
Court, when Mayor of Detroit, realize 
the growing problem and named an 
Airport Committee, headed by L. P. 
Fisher, of the Fisher auto-body family, 
with Colonel Evans as vice chairman. 
During several succeeding city adminis- 
trations this committee failed to get 
administration support. Fisher dropped 
out, and Colonel Evans became chair- 

Then last year youthful and air- 
minded Edward J. Jeffries, Jr., moved 
into the Mayor's chair determined to 
do something about the City Airport. 
He found in Colonel Evans the man 
he wanted — a straight-driving, enthusi- 
astic and persuasive committee head 

of a fine business and civic reputation. 
Despite the vast amount of his time and 
energies which arc taken up with the 
direction of the affairs of his company, 
Evans has never turned a deaf ear to 
any worthy civic project. 

Colonel Evans,' it will be recalled, 
created headlines the world over in 


1926 when he girded the globe at his 
own expense in specially chartered 
planes, ships and trains in 28 days (a 
record which stood until a few years 
ago) to prove the feasibility and possi- 
bilities of commercial aviation. He also 
managed the Sir Hubert Wilkins polar 
d expedition in 1925, brought gliding to 
America, still awards the Edward S. 
Evans gliding trophy each year and 
has helped promote and direct nearly a 
dozen airplane manufacturing and oper- 
ating companies which are now inter- 
nationally famous. 

Mayor Jeffries gave his committee 
practically a free hand, subject only to 
the limitations of an economy-minded 
administration. Colonel Evans imme- 
diately appointed subcommittees to in- 
vestigate the feasibility of removing the 
gas storage tank, improving the present 
City Airport and finding a suitable 
location for another port. 

Colonel Evans has consistently main- 
tained that Detroit needs four airports: 

other for schools and student training, 
a third for manufacturing and testing, 
and a fourth for private fivers. He has 
just as consistently maintained that De- 
troit, playing an increasingly important 
role in the production of aircraft parts 
(Turn 10 page 136) 





Drag of Riveted VUngs 

With so much emphasis placed on speed in present 
designs even rivet drag is an important factor. 

The following is the result of some NACA tests. 

By Charles Peyton Autry, Boeing Aircraft Company 








T HE NACA tests conducted by Hood' 

eluded the effects of rivet heads and sur- 
face laps on wing drag. These tests were 
principally on an NACA 23012 s airfoil 
of 5 ft. chord. The drag coefficient in- 
crements of the tests were employed 
in the power formula forming the 
curves as shown in Figs. 2, 3 and 4. 

are those shown in Fig. 1. The rivets 
are of A in. shank dia. The incre- 
ments are based on these rivets for a 
5-ft. chord. The tests also consisted of 
runs on a like airfoil and rivet arrange- 
ment, of which the chord was 2 ft. 
and rivets were two-fifths the size of 
the A in. rivets, drag coefficients of the 
two airfoils being increased by practi- 
cally equal amounts at equal Reynold’s 
Numbers, although the Mach numbers 
were considerably apart. The tests 
are thereby applicable on the basis of 
Reynold’s Numbers alone. 

Chordwise locations of the rivet rows 
and laps, in these tests, were as given 
further for the power charts herein. 


Spanwise pitch of the rivets for the 
following power curves is .0125 of the 
chord or i in. for the 5-ft. chord. The 
tests showed that rivet drag reduction 
was negligible up to the point of doub- 
ling the 3 in. pitch with the forward 
rivet row at .04 of the chord from the 
leading edge. This was probably due 
to disturbance of the boundary layer, 
the drag increments being only slightly 
reduced by the increase in rivet pitch. 
With the forward row at .28 of the 
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chord from the leading edge the rivet 
drag varied proportionately to the num- 
ber of rivets as the pitch varied. 

The tests also included the effect of 
various positions of the forward rows 
of rivets on the drag increments. Sheet 
thickness of laps as dealt with herein 
was .018 in. Drag increments as ap- 
plied were taken at values when 
Ci = .15. 


Fig. 2 and Fig. 3 present the values of 
these wings, Fig. 2 being with brazier- 
head rivets and plain laps. Fig. 3 gives 
the values for countersunk rivets and 
joggled laps with the bend fissure of 
the after sheet filled with a smooth 
surface filler. This lap is assumed to 
be representative of a lap having no 
drag, or that the lap drag has been 
successfully eliminated. The joggled 
laps at the plain lap positions without 
a filler in the after-sheet bend fissure 
has a zero drag increment at an R of 

7.000. 000 and its maximum increment at 
an R of 13,000,000. Such a wing of 
175 sq.ft, at 400 m.p.h. would produce 
a power increment of 45 at an R of 

13.000. 000. The drag under considera- 
tion in this wing is then due to coun- 
tersunk rivets, which is caused by an 
indention around the rivet head, in the 
sheet, the result of punching. Fig. 2 
is not typical of a wing of excessive 
drag increment, probably being as low 
as any average wing having plain laps 
and brazier rivets, with the exception 
of any rearward difference of position 
nt the forward rivet rows and laps or 

be made. Sheets conformed fairly close 
to profile without any excessive or need- 
less variations. 

The rivets are in 13 rows on each 
surface of the airfoil. The plain laps 
are 6 in number on each surface. The 


number or position of the joggled- 
filled laps has no bearing on the results, 
since they are assumed to offer no drag. 
The position of rivet rows on each sur- 
face of each wing are at .04. .08, .12, 
.20, .28, .36, .44, .52, .60, .68, .76, .84 
and .92 of the chord from the leading 
edge. The position of the plain lap 
centers of each surface are .08, .20, .36, 
.52, .68, and .84 of the chord from the 
leading edge. 

The charts of Fig. 1 and Fig. 2 are 
for various Reynold's Numbers which 
will give usable power values for the 
range of wing areas given, the 400 
m.p.h. speed, average chords for the 
areas given and an average value 



The drag coefficient increment curves’ 
of the tests, plotted against Reynold's 
Numbers were extended from the maxi- 
mum of 18,000,000 to 20,000,000 to in- 
clude the increment for the latter value. 

In accordance with the power charts. 
Fig. 1 and Fig. 2, a wing with brazier- 
head rivets and plain aft-facing laps of 
the number and disposition given, the 
power increment may be reduced to 
about 22 percent by the use of counter- 
sunk rivets and the joggled-filled lap 
or its equivalent. 

Effect of Forward Rivets on Power Increment 

Fig. 4 is illustrative of the power 
increments for a wing of 200 sq.ft, at 
200 m.p.h., with three types of rivets. 
The abscissas of the chart is the most 
forward row of rivets. Rows aft of 
the first row are at the positions pre- 
viously stated with the exception of the 
rows forward of the position in question, 
which are non-existent. The joggled- 
filled lap or its equivalent is assumed. 
Rivets forward of the smooth wing 
boundary layer transition point cause 
this point to move forward resulting 
in an increase of the turbulent boundary 
layer extension and a corresponding 
decrease in the laminar layer. Lapped 
joint drag varied similar to that of riv- 
ets. In Fig. 4 the rivets forward of the 
.30 chord point constitute about 75 per- 
cent of the total power value when the 
forward rivet row is at the .04 chord 

Reduction of the power increment by 
increasing the spanwise pitch of the 
rivets forward of the smooth wing 
transition point may not be appreciably 
accomplished unless the pitch is of some 
marginal consequence above .025 of the 
chord, as previously stated from the re- 


Conclusions 

A typical high-speed single-engine 
pursuit airplane incorporating the types 
of rivets and laps of Fig. 2 would be 
required to yield as much as 20 per- 




cent of its total power to the rivet and 
lap drag of the wing. This could be 
reduced to about 4 percent or less by 
the use of joggled-filled laps and coun- 
tersunk rivets and elimination of rivets 
forward of the .30 chord point would 
further reduce the power increment 
to about 1 percent or less. The ulti- 
mate desired at high speeds would be 
complete elimination of rivet and lap 
protrusions or indentions. Preformed 


or smooth leading edges up to the .30 
chord point and any practicable amount 
above are of much value. 
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Vickers Incorporated is currently supplying a wide variety 
of hydraulic equipment to all the major aircraft manu- 
facturers and for all types of aircraft. 

Whether for flaps or landing gear, for power brakes or 
other remotely operated mechanisms Vickers Pumps and 
Hydromotive Controls do the job dependably, smoothly 
and accurately. 

VlCKERf Incorporated • 1462 CIA KM AIM It IV I). 
DETIMIIT, MICHIGAN 


rixtnn Type I'm nips ur Fluid Motors 
Variable DellvFrj Pumps 
Pressure Unloading Valves 
Gear Type Fluid Motors 
Uirerllunul Control Valves 
Pressure Relief Valves 
Spherical Pressure Accumulators 
Power Brake Control Valves 





Fleet's Trainer and Transport 

Two Canadian models, an advanced trainer and a commercial air transport. 


C ANADA being the proving ground 
for much of RAF pilot personnel, 
production of training planes is to be 
expected, but when valuable plant space, 
time, men and materials are devoted to 
commercial transports in wartime it 
speaks for the importance with which 
air transport is regarded. 

Fleet Aircraft, Ltd., of Ft. Erie, On- 
tario, offers two contrasting models in 
the 2-place Model 60 Advanced Trainer 
and the twin-engined Transport. 

The Trainer is an all-metal ship hav- 
ing semi-cantilever wings with external 
bracing. Powered by a 330 lip. Jacobs 
engine, maximum speed is 181 m.p.h. 
(sea level) and it cruises at 159 m.p.h. 
With a service ceiling of 16,000 ft., the 
trainer climbs at the rate of 1,150 ft. 
per min. and has a range of 910 mi. 
With 80 gal. auxiliary tank, range is 
1,820 mi. 

Fuselage structure is senti-mono- 
coque, and to facilitate maintenance it 
is constructed with a bolted joint at the 
second bulkhead aft of rear pilot’s seat 
and a second bolted joint just forward 
of tile horizontal tail plane. These 
joints may be arranged so that their 
strength will exceed that of a normal 
riveted joint, permitting replacement of 
any one of three portions of fuselage 
which may be damaged. 

Wings are in two sections, a right 
and a left, which are bolted together 
in the mid-section. Each wing has a 
single beam of high strength aluminum 
alloy with laminated flanges of suffi- 
cient cross-section to take all of the 
bending stress. Metal ribs are riveted 
to main beam and extend aft to the 
flap and aileron false beams. All drag 
loads are taken ill the leading edge 

The engine is mounted by nickel steel 
bolts through rubber bushings held in 
steel fittings on engine mount ring. 
Mount is a welded structure of 4130X 


steel tubing bolted to the fuselage at 
three points on face of fire wall. 

A unique system of oil temperature 
control consists of radiator unit built 
into the oil tank. Upon leaving the 
tank on its way to the engine the oil 
passes through this heat exchanger 
which is supplied with hot or cold air 
under pressure through a selector valve 
controlled from the pilot’s cockpit. 

Cantilever type landing gear is pro- 
vided consisting of individual shock 
absorbing legs mounted in main wing 
structure at the strut point just forward 
of the main beam. These arc readily 
detachable from the wing as a unit, 
being held in place by a bolt pattern at 
the lower wing surface and a single 
bolt at the upper surface. Right and 
left members of the landing gear are 
identical and interchangeable. Suffi- 
cient strength is provided to accommo- 
date the use of skis, and all-metal pon- 
toons may be attached to main wing 
beam and leading edge by means of 
monocoquc pedestals built integral with 
the floats. 

Specifications and performance data 
on Jacobs powered Fleet Advanced 


Gross Weight 
Weight Empty 


Wing Loading 

Max. Speod (S.L.) 
Cruising Speed (S.L.) 


159 m.p.h. 



Available in either landplane or sea- 
plane models, the twin-engined Fleet 
Transport is a conventional biplane hav- 
ing no stagger and little overhang. 


Powered by Jacobs engines, each 330 
lip., top speed is 150 m.p.h., in the land- 
plane model, or 148 m.p.h. fitted with 
floats. Cruising speed (landplane) is 
132 m.p.h., landing speed 61 m.p.h., and 
take-off in still air under full load of 
8,326 lb. is possible in 14 sec. Maxi- 
mum rate of climb, 1,000 ft. per min., 
and service ceiling, 15,000 ft. With 
one engine operating the ceiling is 4,200 
ft. Extra fuel tanks of 70 gal. capacity 
increase normal cruising range from 
650 to 950 mi. 

Especially designed to accommodate 
all types of freight, the cargo floor is a 
single sheet of 17ST aluminum alloy, 
.064 in. thick, supported by very closely 
spaced transverse beams. These beams 
are riveted to lower edge of the side 
wall structure which carries the floor 
loads into the main fuselage structures 
through large aluminum alloy rivets 



The Fleet Trainer 

hinged flaps which 
result in comfort- 
able landing per- 






and bushings welded into the verticle 
fuselage members. Cabin side wall 
lining is covered with aluminum alloy 
plate .064 in. thick to a point about 12 
in. above the floor, and from there to 
a point at the bottom of the cabin win- 
dows the walls are covered with cor- 
rugated aluminum alloy sheet .032 in. 
thick. 

A distributed load of 2,000 lb. can 
be carried on the central portion of the 
cabin floor at full flight and landing 
factors. Forward and aft portions of 
the floor are designed to carry a dis- 
tributed load of 1,000 lb. each in the 
same manner. All door sills are con- 
structed to sustain a load of 2,000 lb., 
with a factor of two concentrated at 
the center of the sill. 

The stub wings, which form the main 
frame structure to a point outboard of 


engine nacelles and landing gear fit- 
tings, are of aluminum alloy 17ST. 
Upper wing is built integral with the 
engine nacelle. The lower stub wings 
are of the same general type of con- 
struction having exceedingly heavy- 
front and rear beams to sustain high 
bending loads imposed by floats or 
landing gear. The shear bracing the 
lower stub wing is taken by top skin 
of the main fuel tank and is bolted into 
the wing structure on its four sides by 
closely spaced No. 12 steel bolts. The 
main fuel tank is riveted to this upper 
surface with heat-treated rivets and the 
seam sealed with Thiokol compound. 
Baffles in the main fuel tank arc closely 
spaced, making the entire assembly ex- 
tremely rigid. 

All engine controls are of special 
design, having sliding members of the 


flexible cable or stiff wire operating 
through fiber-lined aluminum fairlead 
tubing without lubrication. This is to 
eliminate the possibility of trouble due 
to lubricants congealing at extremely 
low temperatures. Throttles are oper- 
ated through A in. flexible aircraft 
cables working in pairs. All other 
engine controls are operated by beryl- 
lium copper hard drawn, heat treated 
wire .072 in. diameter sliding in fiber- 
lined fairlead tubing. 

The fuel system is separate and com- 
plete for each engine and the two sys- 
tems are only interconnected through 
the hand pump. Cold weather starting 
is greatly facilitated by the practically 
constant flow of priming fuel. The 
priming system is connected directly to 
pressure side of hand fuel pump, and 
by closing delivery valve to the fuel 
tanks and opening primer valves, a 
continuous flow of printing fuel may be 
delivered to the engine when hand 
pump is operated. 

The landing gear is a welded steel 
structure heat treated to 150,000 lb. per 
sq.in. Main shock absorbing member 
is hinged to the front spar of lower 
wing stub. Wheels or skis are mounted 
on the lower end of this member, and 
the fore and aft loads arc taken by a 
single forked member running from 
the axle aft to the rear spar of lower 
wing stub. Span, 45 ft.; length, 36 ft.; 
height. 13 ft. 6 in. ; wgt. empty, 4600 lb. ; 
useful load, 3726 lb. 
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RADIO COMPASS 


By BENDIX— another achievement— another step forward in reliable 


aircraft navigation. Based on long experience in the development 
and manufacture of Radio Compass Units which has won Bendix 
the enviable position it now holds in this field— Bendix Engineers 
have stepped forward again to produce a challenging new instru- 
ment of safety and reliability for the air transportation industry. 
Credit must be given to the Civil Aeronautics Administration for 
their pioneering effort in the recognition of this and other aids to 
aerial navigation. Detailed information on request. 


BENDIX MN-26 


Radio Compass Receiver 

two or which comprise each Dual Installation. Each Receiver 
has three bands, two for Direction-Finding use, and the extra 
band on one receiver may be used for high frequency communi- 
cation purposes, and the other for fixed Airport Control Fre- 
quency. Five standard models offer frequency coverages to 


U. S. A., Cable Address: BENRAD 









OWLET TRICYCLE TRAINER 


The British have adopted this popular light plane for RAF 
instruction on tricycle landing gear ships and night flying. 


By Paul H. Wilkinson Consultant — Diesel Aviation 


T RICYCLE fighters and bombers 
require tricycle trainers. General 
Aircraft's “Owlet" described in this 
article is Great Britain's answer to the 
tricycle trainer problem. Not only is 
the “Owlet” used for day training but 
it also is used for night training. Fur- 
thermore, the safety characteristics of 
this all-metal low-wing monoplane are 
such that it is eminently suitable for 
blind approach instruction work. 
Royal Air Force pilots and cadets now 
can gain experience on tricycle train- 
ers ready to take over American-built 
tricycle warplanes. 

General Aircraft contend that the 
early stages of training are accelerated 
greatly with tricycle trainers because 
cadets have more confidence in making 
landings and therefore solo sooner. 
Undoubtedly there is a good deal of 
truth in this British contention and the 
idea warrants serious consideration by 
those in charge of aircraft development 
in the United States. Here we are 
building vast quantities of tricycle 
fighters, bombers and transport planes 
but we have no military tricycle train- 
ers. This condition should be remedied 
without delay so that our cadets can 
gain experience on inexpensive, low- 
powered tricycle trainers before gradu- 
ating to expensive, high-powered tri- 
cycle warplanes. 



The “Owlet” is not the first tricycle 
airplane to be developed by General 
Aircraft Ltd. A civil version known 
as the “Cygnet” has been in production 
for some time. While the “Cygnet" 
goes in more for comfort with side-by- 
side seating in a neatly streamlined 
cabin, the “Owlet” has tandem seating 
in open cockpits in the approved mili- 
tary manner. Both airplanes are 
powered with a 150 hp. four-cylinder, 
in-line, air-cooled Cirrus Major built 
by the engine division of Blackburn 
Aircraft Ltd. (See Aviation, March 
1941, p. 71.) 

The fuselage of the "Owlet" follows 


current military practice in that it is 
constructed in three sections to facili- 
tate production. The nose section con- 
sists of an engine mount of welded 
chrome molybdenum steel tubing 
covered with an aluminum cowling 
which hinges upward to get at the en- 
gine. The center section consists of 
an open metal box-like structure with 
longerons at the corners and a remov- 
able wood deck. The seats and con- 
trols are mounted on two longitudinal 
bearers in this section in such a way 
that the seats can be lifted out if neces- 
sary. The plywood covering over the 
bearers also can be removed for in- 
specting the controls. The rear section 
of the fuselage consists of a monocoque 
structure with flanged sheet metal bulk- 
heads and stressed aluminum skin. 

The cantilever wing is built in three 
sections, the center section being inte- 
gral with the center section of the 
fuselage. The outer sections of the 
wing have two I-section spars made 
of R.R.56 aluminum alloy riveted to 
sheet metal webs and stiffened on one 
side with riveted drawn sections. The 
ribs are of the sheet metal type flanged 
top and bottom and stiffened with 
riveted angle pieces. The wings taper 
in chord and thickness and are covered 
with sheet aluminum. The ailerons and 
the split trailing edge flaps also are 
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of all-metal construction with sheet 
aluminum covering. 

The tail unit has twin rudders and 
fins and is of cantilever construction. 
Two metal spars are used for the stabil- 
izer and it has a stressed metal cover- 
ing. The rudders are fitted with mass 
balances similar to those used on the 
ailerons. A trimming tab is provided 

The landing gear consists of three 
General Aircraft cantilever oleo-pneu- 
matic legs with interchangeable Dunlop 
wheels. The two rear legs are anchored 
to the extremities of the rear spar of 
the center wing section and their wheels 
are equipped with Bendix brakes. The 
front leg is steerable and rotates in 
bearings attached to the fireproof bulk- 
head just behind the engine. 


Dual control with column and rudder 
bar is provided. The rudder bar also 
operates the steerable nose wheel. The 
split trailing edge flaps are operated by 
an engine-driven vacuum pump. The 
two seats normally arc of the bucket 
type for use with seat-pack parachutes 
but they can be fitted with cushions if 
required. The seats are adjustable fore 
and aft and are mounted on four ball 
supports. A baggage locker is located 
behind the rear seat under the fairing. 
Navigation lights and a landing light 
in the wing arc standard equipment. 

Two fuel tanks each containing 15A 
U.S. gal. of gasoline are carried on the 
“Owlet”, one in each wing stub. The 
tanks feed by gravity to a streamlined 
sump located beneath the fuselage from 
which the fuel is drawn to the carbu- 
retor by means of an engine-driven 
pump. This system eliminates the pos- 
sibility of air locks and tends to reduce 
fire hazard in the event of engine 
stoppage. 

The Cirrus Major engine which 
powers the “Owlet” is a compact yet 
light weight power plant with a maxi- 
mum output of 150 hp. at 2,450 r.p.m. 
It drives a Fairey two-bladed metal 
propeller 7 ft. in diameter. When 
loaded with 31 U.S. gal. of 70-octane 
gasoline and 34 U.S. gal. of lubricating 
oil, the “Owlet” has a flight range of 
450 miles at a cruising speed of 110 
m-p.h. 

The weight empty of the “Owlet” 
varies according to the purpose for 
which it is to be used. As a day 
trainer its weight empty is 1,563 lb., 
while with its night flying equipment 
its weight empty is increased to 1,644 
lb. Its useful load is 737 lb. which 


includes an allowance of 340 lb. for the 
crew and 40 lb. for their parachutes. 
Thus, its normal gross weight is 2,300 
lb. but when it is used for aerobatics 
this has to be reduced to 2,000 lb. 

A run of approximately 630 ft. is 
required for take-off and a 50-ft. ob- 
stacle can be cleared at a distance of 
1,425 ft. from the point of departure. 
The initial climb is 770 ft. per minute 
and the service ceiling is 15,000 ft. 
When landing with flaps and brakes 
the “Owlet” can be brought to a stop 
within 450 ft. 

The civil version of the “Owlet” 
known as the “Cygnet” is of similar 
construction and in fact, the entire tail 
units of the two airplanes are inter- 
changeable. The "Cygnet” has a 
weight empty of 1,475 lb. and a use- 
ful load of 725 lb. including 155 lb. of 
baggage, making its gross weight 2,200 
lb. Its maximum speed is 135 m.p.h., 
it cruises at 115 m.p.h. and it has a 
flight range of 450 miles. Its span is 
34 ft. 6 in., its length is 23 ft. 3 in., 
its height is 7 ft. 0 in. and its wing 
area is 179 sq.ft. These dimensions 
are approximately the same for the 
"Owlet”. 

Specifications ol "Owlet" Trainer 

Weight empty 1 ,563 lb. 

Useful load 737 lb. 

Gross weight 2,300 lb. 

Maximum speetl. 125 m.p.h. 

Cruising speed 110 m.p.h. 

Landing speetl 60 m.p.h. 

Flight range 450 miles 

Service ceiling 15,000 ft. 

Wing loading 12.81b. per sq.ft. 

Power loading 15.31b. per hp. 






with the answer to anti-icing problems 

The answer, prqven by four winter seasons of service, is the dual cavity, three 
vane pump originated by ADEL in 1938. New ADEL Series J triples the output 
and further reduces weight using a new high torque, low speed, gearless, 
direct drive predicated on our original, proven dual pumping cavity design. 
Writ’ ioaay for information! 
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The Blackburn Botha / 


A British general purpose bomber used for land or marine 
operations in England's growing offensive against Germany 




Instrument Trainer 


A NEW two-place tandem trainer, 
Model 8135T, marks the re-entry 
by the Rearwin Company into the tan- 
dem field. Designed expressly for 
instrument training, this model is a 
brand new version of the Rearwin 
Cloudster, the structure and aerody- 
namic features of which have been 
retained throughout. Also, the same 
ratios are used throughout the control 
system, which employs ball and needle 
bearings at all points. 

The trainer is actually divided into 
two separate cabins, one in front of 
the other. Each compartment has its 
own door on the right hand side of 
the plane, permitting the entire inside 
width of the cabin, 43 inches, to be 

feature to the private operator who does 
not have a full-time seasonal schedule 
for instrument training is that this air- 
plane may be used as a primary trainer 
simply by removing the rear instru- 

Particular attention has been paid 
to maintenance in the design of the 
trainer, especially in regard to the pri- 
mary structure, flight controls, engine 
controls and engine installation. A new 
style two-piece cowling is employed 
which hinges at the top and makes the 
entire engine compartment easily acces- 
sible. Except for a small gill on either 
side of the firewall at the rear of the 
cowling, there is no intercowling of 
any kind. The cowling is retained in a 
fore and aft direction by clamps which 
fit over lugs cast integral with the 
rocker box caps. 

vided to drive the dual sets of blind 
flying instruments, which include Sperry 
directional gyros and artificial horizons. 
Primary flight instruments are mounted 
in shock mounted panels retained by 
Lord type fittings. Provision has also 


been made for many additional instru- 
ments in their correct spaces. 

The first of this trainer series will be 
equipped with Lear transmitter and 
receiver, whip antenna, trailing antenna, 
DF loop, wind driven generator, bat- 
tery, etc. Intended as a trainer for 
the airlines, as well as with private 
operators, the instrument and general 
features of this airplane were de- 
veloped through the cooperation of the 
Rearwin Engineering Department with 
Pan American Airways. 

Specifications and performance data 
of the Ken-Royce Rearwin trainer are: 


Wing Span 34.146 ft. 

Length Overall 21.5 ft. 

Height Overall , . 7.33 ft 

Gross Weight 1900 lb. 

Weight Empty 1340 lb. 

Useful Load 560 lb. 

Wing Area. (Inc. Ailerons) 161.8 sq.ft., 

Wing Londing 11.73 lb. /sq.ft. 

Power Loading 15.8 lb./hp. 

Maximum Speed 135 m.p.h. 

Cruising Speed 120 m.p.h. 

Landing Speed 50 m.p.h. 

Cruising Range 600 miles 

Rate of Climb 860 ft./min. 

Service Ceiling 16,000 ft. 
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TO LOCKHEED, the greatest engineering achievement is not to have built airplanes that have set the pace in 
aviation’s development ... but to have built airplanes that have stayed modern through years of progress. 

The Electra was Lockheed’s first all-metal transport... one of the earliest two-engine airplanes to fly the 
airways. After it came the "12”. . . offering new economy and speed for private individuals and business corpora- 
tions. Soon the "14” was developed... inaugurating wing slots and the effective Fowler Flap. And then Lockheed 
produced the Lodestar which again shattered all transcontinental speed records for airliners. 

It is a tribute to Lockheed engineering that the basic design and inherent staunchness of these commercial 
transports was so adequate that several nations are now using adaptations of them for military purposes. The 
"212,” with rotating and retractable gun turret and other armament, serves in the colonial defense of the East 
Indies. . . and the "Hudson Bomber,” has an amazing record of dependability in the Battle of Britain. 

It is a further tribute to Lockheed engineering that when the United States needed a fighting airplane of higher 
efficiency for defense, the "Lightning” (P 38) interceptor pursuit was designed. World wide attention has been 
focused on its outstanding records for speed and the new tactical effectiveness that is offered by its performance. 


Lockheed’s new process-Electrolytic Transfer-accurately repro- 
duces master template layouts on sheet metal. It consists of two 
steps: (1) Scribing of drawings on specially coated metal sheets. 
(2) Electrolytic Transfer of drawings with all the pertaining de- 
tailed information to metal sheets from which templates are cut. 


Rapidity of reproduction, absolute accuracy, low cost, and economy 
of operation are advantages gained by Electrolytic Transfer. The 
two metal plates are held in firm contact in this special press dur- 
ing the process ...Any number of duplicates can be made. ..Time in- 
volved for making the complete reproduction is less than 5 minutes. 



LOOK TO 


FOR LEADERSHIP 


4 



ANOTHER MONTH! 


ALUMINUM, 
DEFENSE, 
AND YOU 

% 


DEFENSE IS GETTING its aluminum; but priorities are in effect, and 
many regular users of aluminum are having to do without. 

YOU, SIR, may be one of those who have to wait. It is a hardship. 
It is awkward. Customer by customer, we are intimately and 
acutely aware of the dislocation of plans caused by this temporary 
shortage of metal. 

BUT YOUR ALUMINUM is on the way. It is a promise. 

IN MARCH we produced more than 44,000,000 pounds of new 
metal. That is 63% more than in the average month of 1939. 
Enormous new plants, already completed, made this possible. 

STILL MORE producing units are coming in as fast as brick and 
steel and equipment can be put into place. We are getting superb 
co-operation from suppliers. A capacity of 60,000,000 pounds a 
month is definitely programmed, by day and date, at this writing. 

PRAY FOR RAIN. Good precipitation assures the water power that 
we need to keep breaking production records. Production of alumi- 
num depends on getting the power. 

TWO POUNDS OF ALUMINA are needed for each pound of 
aluminum. We are jumping Mobile, Ala., alumina refining facilities 
from a million to 2,200,000 pounds a day. That requires among 
other equipment, 64 precipitating tanks, 24 feet in diameter, stand- 
ing 80 feet high. They would hold all the wheat grown in Wisconsin. 

FORGING EXPANSION is an example of swift increase in fabrica- 
tion capacity. On the first of January, 1940, we had 47 hammers, 
presses, and upsetters. Today: 110. Increase: 134%. We await 
delivery on 26 more units, which will make a total of 136, an in- 
crease of almost 200%. Falling weight of the hammers alone is over 
three times that of January 1, 1940. 

ROLLING CAPACITY for wire, rod, bar, and shapes has been in- 
creased 2J4 times. Expansion in sheet rolling capacity was reported 
to you last month. 

COMPARED TO THE fifty-some years it took the use of aluminum 
to reach 1939 levels, you might say that the industry is having to 
more than duplicate itself over the week end. 

THESE PARAGRAPHS are factual evidence of our determination 
that no one shall have to forego the things aluminum does best one 
minute longer than we can help. 

IT IS A PROMISE. 


UM COMPANY OF AMERICA 



The Babcock Lightplane 



Aviation In Transition 


By Selig Altschul 


A LL the returns for 1940 arc in. The 
annual reports for the aircraft 
builders, in addition to being: a complete 
documentation of the previous year’s 
activities, also reflect the rapidly chang- 
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sions in the 1917-18 period were almost 
completely financed by private capital 
which ultimately took it on the chin 
when the emergency was over. Expon- 
plants in our present 


\ number of general conclusions i 
readily discernible from the informa- 
tion at hand. All reports comment upon 
the unprecedented increase in unfilled 
orders occasioning tremendous expan- 
sions in payrolls, plant equipment, and 
other facilities. All this has meant a 
sudden ballooning of the industry's 
aggregate balance sheet. And here is a 
significant fact. The total assets of eight 
major aircraft companies — represent- 
ing the bulk of the industry — totaled 
about $685 million as of December 31. 
1940. Of this amount, approximately 
$373 million, or 55 percent, represented 
advances received on sales contracts. 
Such cash advances, made by the gov- 
ernment and other customers, for the 
most part, are allocated for materials 
and labor costs going into new planes. 
Yet to be reflected to its fullest extent is 
the Government financial support for 
new plants and facilities. 

Contract awards for all government 
financial plant expansions in all arma- 
ment industries from July 1940 through 
February 1941 totaled $1,350,445,281. 
In addition, letters of intent covering 
plant facilities estimated to cost $244 
million have been issued. The British 
government is financing plant additions 
to the extent of $171 million. Private 
capital provided only $393 million. All 
told, $2,138,000,000 is the overall cost 
of defense plant financing in the United 
States tinder government supervision 
as of the end of February. While no de- 
tailed breakdown as to industries is 
available, it is self-evident that the air- 
craft group has an important stake in 
this expansion program. One of the 
largest defense-plant contracts involved 
$57 million tor the Wright Aeronauti- 
cal Corporation. 

Not only do these figures indicate the 
extent of plant additions yet to be made 
in the aircraft and other armament in- 
dustries, but they can well dissipate 
certain fears entertained as to the post- 
war status of the aviation group. 

The drastic deflation that followed 
the first World War is held up by many 
as the inevitable pattern that is bound 
to be duplicated at the termination of 
present hostilities. The fact remains, 
however, that the bulk of plant expan- 
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part, being borne by the Government. 
In fact, only about IS percent of these 
expenditures represent private capital. 
This is an important distinction and 
should carry particular weight as it per- 
tains to the aircraft group. The large 
mid-west assembly plants will be en- 
tirely financed by the Government, with 
the aircraft companies hired to operate 
them on a fee basis. The Emergency 
Plant Facilities contract has had a wide 
adaptation in the aircraft industry. This 
plan permits the company involved to 
have its emergency construction amor- 
tized over a five year period at gov- 
ernment expense. At the end of this 
period, the company has the option of 
acquiring the property or permitting the 
title to be assumed by the Government. 
Recently, the Defense Plant Corpora- 
tion. an RFC subsidiary, has assumed 
the burden of financing plant expan- 
sions. Similar in many respects to the 
EPF contract arrangement. Defense 
Plant Corporation holds title to the 
plant during the five year period. The 
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April 4. 1941 36.55 21.5: 

March 28. 1941... 36.12 20.61 

March 21. 1941 . . . 36.55 21.01 

March 14, 1941... 36.58 21.51 

March 29. 1940... 45.50 30.8 


aircraft builder rents the facilities at $1 
a year plus upkeep and taxes. Thus it 
can be seen that the tremendous air- 
craft expansion is not being assumed 
by private capital. In fact, the industry 
may find itself in the favorable position 
of determining the extent of govern- 
ment financed plants it may decide to 
acquire based on the demands for air- 
craft that may exist in the post-war 

While it is true the aircraft industry 
will have many problems to contend 
with in the transition from a rearma- 
ment program to a peace-time economy, 
overexpansion of plant facilities by 
private capital should not be a' matter 

The equities of the major aircraft 
companies are in some cases selling at 
less than four times reported earnings. 
This is merely a reflection of the widely 
asked question: “Is aviation solely a 
war baby?” Under normal circum- 
stances. the old rule-of-thumb-determin- 
ation would be for the general run of 
stocks to sell at 10 times earnings, with 
growth equities entitled to sell at 20 
times earnings. While it may appear 
difficult to reconcile prevailing condi- 
tions with this general rule, the answer 
is fairly simple. In 1936 and prior, in- 
vestors were willing to pay a premium 
for the normal peace-time development 
of a company which could be expected 
to realize a normal profit on increased 
business. But these are no ordinary 
times. Another answer to the market 
anomaly pertaining to the aircrafts, 
may lie in the fact that capital — notori- 
ously timid — virtually goes into hiding 
in wartime. With the emphasis upon 
‘‘safety first.” rising earning power 
tends to be capitalized at an abnormallv 
(Turn to page 144) 


Net Profit 1 

Profit Margin 31 

Sales After All Before 
( 000 ) Taxes (ooo) Taxes \ 

Boeing S19.391 S375 2 9% 

Consolidated 9.350 1,401 26.2 

Curtiss-Wright 138,720 15,747 24.4 

Douglas* 60,971 10,832 22.0 

Lockheed 44,937 3,166 11.5 

Martin... 30,664 5,425 27.7 

North American ... . 36,863 7,090 27.2 

United Aircraft ... . 127,047 13,140 26.4 

* For Vr.ir Kmlcrl November 30, 1940 


(a) 1.81 (o) 0.3 



H ERE is a complete line of soft face 

hammers in all the most needed types that 
can be used for shaping and forming light sheet 
metals and the assembly of the most delicate and finely finished 
parts without marring or damaging them in any way. Bonney 
Soft Face Hammers are made in six types ... 10 sizes . . . ranging 
from I 1 !i oz. to 2 lb. head weights .... designed especially for 
the aviation industry. 

Tips are replaceable . . . made of a tough, amber-colored, 
cellulose composition that will not shatter or chip. They are 
securely fastened to the tip studs anchored in the steel center 
head of the hammer. Tips are interchangeable on seven of the 
ten sizes. They are easily replaced by turning loose with a 
pipe wrench and pressing on the new tip. 

Handles are of first quality hickory, shaped to afford a firm, 
comfortable grip and are wedged securely in the steel center 
head. Handles and steel center head are attractively finished. 

Bonney Soft Face Hammers are quality tools in every way, 
made to give long life under the most severe conditions and 
reasonably priced. 

Your local Bonney Jobber carries Bonney Soft Face Hammers 
in stock — or write for Bulletin 99 and catalog covering the 
complete line of Bonney Sockets with handles and attachments, 
wrenches of all types, punches, chisels, pliers, screw drivers, 
files, feeler gauges, etc. 


BONNEY FORGE 6* TOOL WORKS 

ALLENTOWN, PA. 

In Canada — Gray-Bonney Tool Co., Ltd., Toronto 
Export Office — 38 Pearl St., New York, N. Y. 
Stocked by Leading Jobbers Everywhere 
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The RIGHT Lathe 


For Every Shop Need 



16° swing South Bum! Underneath Motor U'i" swing South Bend Tool Room Under- 13" swing South Bend Underneath Motor 

Drive Quick Change Gear Precision lathe. nenth Motor Drive Precision Latlie. Drive Quick Change Gear Precision Lathe. 



T HE importance of selecting the Right latlie for every 
shop need is emphasized today by the demand for in- 
creased production resulting from our national emergency. 
Maximum production at minimum cost can be attained 
only when the lathe is matched perfectly with the job. 
Consider the work to be done, then choose the size and 
type of lathe that will give the most efficient service. Re- 
member that versatility and precision are important in a 
tool room lathe. For manufacturing operations, a latlie 
must also have plenty of power, speed, and stamina. 


South Bend Lathes are made in a variety of sizes and 
types that will efficiently handle a wide range of metal work- 
ing requirements. They can be supplied with equipment for 
precision tool room work, manufacturing operations, general 
machine work, and for many special classes of sendee. 
Consult our Engineering Department about the lathe best 
suited to your work. We do no special tooling, make no spe- 
cial machines, but we will gladly give you our recommen- 
dation. A copy of our new Catalog No. 100A describing all 
sizes and types of South Bend Lathes will be sent on request. 


ON DISPLAY IN ALL PRINCIPAL CITIES 


Bai.timohk.Md.— C arey Machinery & Supply Co. 
Boston. Mass. — South Bum! Laihe Works f 

Bi it \ i.o. Nkw York— R.C.N eai Company. Iiu*. 
Chicago. Ii.i.. — South Bern! Lathe Works £ 
Ci.kvkca.nd, Ohio — Reynolds Machinery Co. 

t BOSTON Sain Office: 67 Bcait-a, . Kendall Square. Cnml 


M11.WAIKF.K. Wis.— W. A. Vuell Machinery Co. 
Ykw aiik. IN. J. — J. R. Fdwards Machinery Co. 
Nkw Orphans. La.— D ixie Mill Supply Co.. Inc. 
Nkw York. N.Y.-A. C. Colby Machinery Co. 


FlULADKLPHiA, Pa. — W. B. Rapp, Machinery 
PITTSBURGH, Pa, — Tranter Manufacturing Co. 
ProvidkncK, R. L — Geo. T. Reynolds & Son 
RocilKSTKR, Nkw York — Ogden R. Adams 
Skn Francisco. Cai, -— Moore Machinery Co. 



SOUTH BEND LATHE WORKS 
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Dialing the Air Waves with Don Fink 



RCA Announces 3-Way 
Aircraft Portable 

A portable receiver, type AVR-102, 
which covers the beacon range from 
ISO to 400 kc as well as the broadcast 
band, is the latest addition to the RCA 
Manufacturing Company's line. The 
receiver is a six-tube job, intended for 
use with battery power supply (200 
hours per refill), or 115-volt a-c or d-c 
power. A tuned r-f stage and highly 
efficient antenna circuits make this port- 
able considerably more sensitive than 
similar models previously announced. 
The speaker is protected by a metal 
grille. The price is $39.95. A filter 
may be installed in the receiver for si- 
multaneous radio range reception of 
voice and beacon signals at $4.95. 



S39.95 less balteries. 


Lear Equips Panagra Fleet 
With ADF-8’s 

The Lear (Lear Avia., Dayton, 
Ohio) model AFD-8 direction finder 
and communication receiver, designed 
last year for military and airline use, 
has hit the jack-pot on the Pan Ameri- 
can-Grace Line Airways ships. All of 
the Douglas airliners in this fleet are 
being equipped with two of these units, 
mounted at the radio-operator’s posi- 
tion. One 360° azimuth indicator for 
the automatic radio-compass is mounted 
in the pilots position, another at the 
equipment itself, in the radioman’s 
compartment at the rear. A selec- 
tor switch permits either of the 
receivers to serve as radio direction 


finder, so that bearings may be taken 
on two stations almost simultaneously 
without need of retuning- Normally, 
one receiver is used for direction find- 
ing while the other serves on any of 
the five communication bands provided, 
195-405. 498-1195, 1190-2832. 2800- 
6720, and 6400-15, 360 kc. The latter 

only, the other three for communica- 
tion or direction finding. The radio 
compass is of the station-seeking auto- 
matic motor-driven loop type. 

Automatic Antenna System 
By Air Associates 

Two new developments relating to 
aircraft antennas have been released re- 
cently by the Radio Division of Air 
Associates, Inc. of Bendix, N. J. A 
completely automatic reel-out and reel- 
in antenna system, under the type num- 
bers AR12 and AR24, not only frees the 
pilot-operator of any responsibility for 
control of the antenna, but keeps him 
informed continuously of the length of 
the antenna in use. Type AR12 oper- 
ates on 12 to 15 volt supply, whereas 
type AR24 is identical except the volt- 
age range is 24 to 30 volts. 




The antenna reel proper is mounted 
in a fully-inclosed aluminum casting, 
which contains reduction gears and the 
synchronism mechanism for connection 
to the length indicator. A one-twentieth 
horsepower motor is mounted on the 
casting. The reel accommodates 350 
feet of stranded phosphor bronze an- 
tenna wire. The wire leaves the plane 
through a fairlead assembly which con- 
tains a switch actuated by the wire. 
When the wire is fully retracted the 

nects a green "in” signal light. A 
red “out” signal light is connected when 
the wire is partially unreeled. A con- 
trol box, mounted within reach of the 
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pilot contains these lamps and the con- 
trol switches. The synchronous length 
indicator is mounted near the control 
box but is a separate unit. The drag 
on the wire, fully unreeled, is about 
6 pounds at normal cruising speed. The 
entire assembly weighs nine pounds. 

An item of partietdar interest to the 
low-power field is a loading unit for use 
with a fixed antenna, which combines 
the function of a loading coil and a 
support insulator. Labelled type AR-6. 
this unit has a variable inductance range 
sufficient to load an antenna as short 
as 12 feet to the 3105 ke frequency. 
The coil is mounted at the far end of 
the antenna, where it serves also as an 
insulator attached to the frame or tail 
assembly of the plane. The coil is fitted 
with an adjustable slider by which the 
inductance may be varied to sutt the 
installation. The loading, by extending 
the effective electrical length of the 
antenna, brings the point of maximum 
current out further onto the exposed 
length of the antenna proper, thus con- 



Air Associates' type AR-6 loading unit lor 



Associates' Radio Division. 


siderably increasing the radiation effi- 
ciency of the wire. The results are 
said to compare favorably with those 
obtained with trailing antennas of mod- 
erate length. 

The new chief engineer of the Radio 
Division of Air Associates is E. P. 

ciated with the aircraft radio division 
of the RCA Manufacturing Company, 
serving as Section Engineer in charge 
of domestic aircraft transmitters in that 
company until his transfer to Air Asso- 
ciates early this year. 

Battery-Operated 

Transmitter-Receiver 

A new type two-way, portable, radio 
telephone unit has been introduced by 
the Electronic Specialty Co., Glendale, 
Calif., manufacturer of Ranger aircraft 

7 in. high, the Ranger unit carries com- 
plete receiving and transmitting equip- 
ment, dry-battery power pack and a 
four-inch loud speaker which is auto- 
matically cut in when the headphones 
are removed or when the unit is used 
at home or office to obtain weather re- 
ports. Average transmitting range is 
claimed to be 10 miles, with operation 
over greater distances frequently re- 
ported. 

The transmitter is crystal-controlled 
on 3105 kc, and is put in operation 
with a push button control on the micro- 
phone. Filament-type tubes are used, 
and a relay operated by the push button 
control cuts out the receiver filaments 
during the transmitting period. 

Flexible Receiver New 
Western Electric Release 

A new aircraft receiver, especially 
designed to offer high performance in 
installations where instrument-panel 
space is at a premium, is the 33A re- 
cently announced by Western Electric 
Company, Kearny, New Jersey. The 
economy of pilot's view space is ac- 
complished by restricting the circuits 
mounted on the instrument board to the 
antenna, r-f, and tuning circuits. The 
intermediate frequency amplifiers, sec- 
ond detector, audio equipment and 
power supply are mounted together in a 
somewhat larger unit which may be 
placed anywhere within ten feet of the 
tuning unit. 

The r-f unit has provision for two 
crystal-controlled oscillator frequen- 
cies, and three continuously tunable 
bands covering 250-625 kc, 3900-7500 
kc, and 6750-12,200 kc. The panel con- 
tains the tuning dial (with "write-in” 
spaces for logging the crystal frequen- 
cies) the volume control and on-off 


switch, band-switch, beat-frequency os- 
cillator switch and phone jack. The 
sensitivity is high, 5 microvolts input 
for 50 milliwatts output, average ; the 
power drain is 1.5 amperes at 24 volts 
(12 volt operation optional), and the 
maximum audio output, 700 milliwatts, 
is high for a communications type re- 
ceiver. The power supply is of the 
dynamotor type. The amplifier cir- 
cuits of the receiver are arranged for 
amplified interphone operation if de- 
sired. The incoming signals and inter- 
phone conversation may be heard simul- 
taneously by lowering the volume level. 
The entire assembly, with cables and 
two units, weighs 18 pounds 3 ounces. 



Airguide models TR-1 and TR-2 have the 


Airguide Transmitter-Receiver 
Features Compact Assembly 

A compact transmitter-receiver com- 
bination occupying only 247 cubic 
inches of mounting space has recently 
been announced by Airguide, Inc., Islip, 
Long Island, N. Y. The dry-battery 
model, TR-1, with three-quarters of a 
watt transmitter output, weighs 15 
pounds complete with batteries. The 
dynamotor-supply model, TR-2, has a 
power output of 12 watts, weighs 164 
pounds. Each model comes in a case 
7 by 5| by 6j inches with side panel 
mounting members for supporting the 
equipment directly from the instrument 
board of the ship. The transmitter fre- 
quency range 2600 to 7000 kc, includes 
the harmonically related assignments, 
3105 and 6210 kc. The receiver covers 
200 to 400 kc and 550 to 1550 kc, em- 
ploys four tubes in the battery model, 
five in the dynamotor model. A direc- 
tional loop is available for the receiver 
section, as is a trailing antenna kit for 
the transmitter. The battery operated 
transmitter uses four tubes, the dyna- 
motor type five tubes. Both models have 
amplified interphone connections and 
sidetone to monitor the output. An incan- 
descent lamp indicates antenna current. 
A built-in antenna loading coil, con- 
trolled from the front panel, permits use 
with a variety of effective antenna 
lengths. 
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ACCELERATED PRODUCTION 

PLANNING 

By the middle of this year Hamilton Standard Propeller production 
is expected to be ten times what it was in 1938. This will have been 
made possible by the production planning described in this article 

By Arvid Nelson Factory Manager, Hamilton Standard Propellers Division, United Aircraft Corp. 



H amilton standard propel- 
lers, in common with the rest of 
the aeronautical industry, has had and 
is having its problems of capacity, 
schedules, and priorities, ^ and, to date, 

even anticipate greatly accelerated 
schedules. To do this long term plan- 
ning was necessary which presented a 
tremendous problem and a new line of 

In order to have an accurate measure 
of the effort involved in the required 
task, Hamilton Standard has for some 
time used a unit of production which 
they call, in their terms, an equivalent 
two-way propeller. This, of course, 

physical unit produced is an actual two- 
way propeller. It is, however, the most 
nearly accurate measure which they 
have today to determine the require- 
ments of man hours, floor space, dol- 
lar inventories, and a number ot pro- 

From Fig. 1, showing accelerated 

the magnitude of the expansitm which 
the plant has undergone and that which 
is hoped to be accomplished. This chart 
starts in 1938. From 1935 to 1939, a 
fairly constant, normal growth was 
maintained, but in the last half of 1939 
the growth changes from the normal 
business growth to a steeply acceler- 
ated production. There are four basic 
differences between the normal growth 



The first difference is a very rapid 
rate of increase at the beginning of the 
expansion period. The second differ- 
ence is the comparatively short period 
of peak production. The third differ- 
ence is that the volume at the peak is 
extremely high in proportion to the 
normal base. Finally, at the end of the 
period, which is not shown on the chart, 
the rate of decrease will probably be 
very rapid. These four differences in 
the two types of expansion must be con- 
sidered in any planning for accelerated 
production. 

(Turn to page 158) 





BUYER'S LOG BOOK 

What's New in Accessories, Materials, Supplies, and Equipment 


A convenient hydraulic die handling truck is offered by Lyon Iron Works, 
Greene, N. Y., which is equipped with a winch for pulling dies on and off the 
table. Truck illustrated is of 1,000 lb. capacity with 24x36 in. table having a 
lowered height of 12 in. and an elevated height of 51 in. In its standard posi- 
tion, the table extends about 1 ft. beyond the edge of the wheels so that the 
table may be put close to the press when taking out or putting in dies. Table 
is arranged to revolve with stops at each 90 deg. and is hydraulically elevated 
with a two-speed hand pump. A motor-driven pump can be furnished with 
other capacities and specifications. — Aviation, May, 1941. 

A new plastic known as Rezolin has been developed by Tlic Resolin Co., Los 
Angeles, Calif., for the express purpose of eliminating high die costs without 
sacrificing speed of production. It is thought that wide applications to aircraft 
design can be made, including use as knobs, handles, fuse-holders, aerial clamps, 
aerial mast tips, etc. Rezolin is a liquid phenolic which may be poured into 
the mold but which hardens quickly under heat and pressure. — Aviation. May, 
1941. 

To help solve accurately and quickly aircraft navigation problems, K-L-B 
Instrument Co., San Antonio, Tex., has developed a new instrument, the Pro- 
portional Computor, Type E. Said to be so simple to use as to be applied 
with equal ease by either experienced or inexperienced pilots or navigators, the 
Computor has been flight tested by over 7,000 hr. use in the air. Exact ground 
speed is read directly by fixed index without any computations. Map and watch 
are the only supplementary equipment needed. Only one movement of the 
Computor is necessary; solution is then read directly on the one scale. All 
factors of wind velocity, drift, airspeed and ground speed are reduced to a 
single factor of time, under constant conditions. Made of durable nickel-silver, 
instrument can be carried in vest pocket. Sold exclusively by Air Associates, 
Bendix, N. J. — Aviation, May, 1941. 


Substantial simplification in stockroom and production line handling is antici- 
pated as a result of revision made by Adel Precision Products, Burbank, Calif. 
All Adel clips now use aluminum bonding material, eliminating necessity for 
755-A coding previously required. Also eliminated is color differentiation of 
brown neoprene formerly used to distinguish aluminum bonded clip. Black 
neoprene is now used because oi its improved quality over colored compounds. 
Adel will stamp all production clips with designation, "Alum. Bond,” to differ- 
entiate new clip from original design black cushioned tinned copper clips 
manufactured by company. — Aviation, May, 1941. 

Designed for high efficiency nulling of small parts, Sundstrand Machine Tool, 
Rockford, 111., announces a smaller Rigidmil, No. 00. Of unit type construction 
and automatic lubrication, this power feed machine has a hydraulically actuated 
table having a maximum stroke of 8 in. and rapid traverse rate of 400 in. per 
min. Feed and traverse strokes can be regulated. Equipped with a i lip. spindle 
motor, an outstanding feature is the wide range of spindle speeds possible with 
the high ratio head. Between high and low speeds ratio is 42 J to 1, making 
possible the machining of practically all types of materials without sacrifice in 
production or finish for lack of speed range. — Aviation, iMay. 1941. 

Ignition markers, suitable for aircraft engines, have been perfected by Irvington 
Varnish & Insulator Co., Irvington, N. J. These improved patented markers 
are said to meet the rigid requirements of both British and American aviation 
standards. Consisting of lengths of inside and out varnish-impregnated insu- 
lated tubing, on which suitable identification is screen printed with specially 
formulated ink, the marker is furnished in standardized lengths which arc 
slipped over the wires to be identified. Two diameters (nominal I. D. .263 or 
.294 in.) are available with either of two heights of symbols, and in two standard 
lengths. — Aviation, May, 1941. 
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'What is the future 
of Aviation ? 


T oday you hear it said that aviation is "the industry of the 
future”. You may ask why this is so . . . and what will be- 
come of the present great activity in aviation when the war is over. 

Because my associates and I are engaged in preparing young 
men for worthwhile positions in the mechanical and technical 
phases of aviation, I am going to try to answer these questions, 
through a series of advertisements in this space. While I have 
been active in aviation for the past 28 years, I would not 
assume the role of authority — but will draw freely on the 
accredited views of others. 

In appraising the future of aviation, it is well to ponder 
Captain Rickenbacker’s bold and logical concept of the air as 
"this great universal ocean, making every city, no matter where 
it is on the face of the globe, a port of entry for aviation . . . 
by air you have one industry that can reach more places than 
the others put together”. 

The war will not change this fact. As the ocean of the air 
becomes the high road, a new era looms. One good that may 
come out of the anguish and horror of war is the hastening of 
the Air Age. Let us prepare for it. 




BEARINGS 



THE FEDERAL BEARINGS CO., INC. 


POUGHKEEPSIE, N. Y. 

Detroit Office: 2640 Book Tower • Cleveland Office: 402 Swetland Building 
Chicago Office: 902 S. Wabash Ave. • Los Angeles Office: 5410 Wilshire Blvd. 


QUALITY and PRECISION ball bearings are essential to 
the National Defense Program. The FEDERAL plant — 
working to capacity — is producing its full quota of 
fine ball bearings to meet the constantly increasing de- 
mands of the aircraft industry. 
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A highly useful aviation chronograph, the Jardur No. 960 waterproof, dust- 
proof and shockproof 17-jewcl time piece, made by the Jardur Import Co., New 
York, N. Y., incorporates many features of value to the pilot. Embodying 
latest developments of Swiss watch construction, this non-magnetic watch has 
an hour turning bezel by means of which the pilot i? able to know instantly 
the actual gas or flight time remaining. A tachometer translates time into 
speed and speed into time, and a 12-hr. register, subdivided into J-hr. periods, 
tabulates immediately the exact time consumed in flight without any calcu- 
lations. A degreemeter for timing turns is another valuable feature and is 
calculated on the standard rate turn of 360 deg. in 2 min. Scale is plainly 
marked up to 180 deg. for a 15 deg. turn every 5 sec. covering the complete 
revolution of the sweep hand in 1 min. — Aviation, May, 1941. 


Jardur Aviation Chronograph 





U. S. Elect. Aero Test-Stand 


No more yelling, “contact,” “switch off,” “throttle closed,” etc., will be neces- 
sary for you lightplane owners, now that Aero Technical Industries, Pittsburgh, 
Pa., is getting out its Aero Starter. Weighing less than 6 lb., the starter is 
said to do the work of 100 lb., and so simple that a 12 year old child can 
operate it with safety. A single pull of a convenient handle on the instrument 
panel starts the motor. — Aviation, May, 1941. 

Innumerable production uses should be found in the aircraft industry for the 
Vibrometer developed by Televiso Products, Inc., Chicago, 111. As the name 
implies, the Vibrometer measures vibrations with micrometer accuracy from 
.00001 in. to 1 in. in four ranges, to an accuracy of 3 percent. The machine 
weighs only 19 lb. complete and is fully portable. The vibration pick-up is a 
hand tool which mav be inserted into narrow and confined places. — Aviation, 
May. 1941. 

A complete decarbonizing process in package form is offered by The Curran 
Corp., Malden, Mass. “Hydro-Sealed” for safety, Gunk Compound H-S is said 
to have been on service test for more than a year following the laboratory 
development stage and to make a perfect cleaner for decarbonizing carburetor 
and fuel pump parts, aluminum pistons, diesel engine injectors, etc. Six or 
more ready-to-usc “Hydro-Sealed” Carbon Gum Digestive kits make up a 
minimum initial wholesale stock order. — Aviation, May, 1941. 


A multi-purpose unit for testing aircraft generators, vacuum pumps, hydraulic 
pumps, alternators, fuel pumps, etc., the U.S. Varidrive Aero Test-Stand 
determines performance of accessories at all speeds, and safety factors at 
speeds far in excess of engine speeds. A product of U.S. Electrical Motors, Inc., 
with plants in Milford, Conn., and Los Angeles, Calif., the Test-Stand is made 
in both upright and horizontal types up to 15 hp. Speeds of 715-5,000 r.p.m. 
are obtainable for use on all commercial planes and routine tests on military 
aircraft, or 1,900-13,000 r.p.m. for research into higher capacities and speeds 
for Army and Navy work. Speed changes as small as 1 r.p.m. can be effected 
and a positive-driven magnetic generator and speed indicator shows the output 
speed of the Test-Stand. — Aviation, May, 1941. 


A fast repair on a special tap saved a mid-west plant from a serious production 
tie-up. Easy-Flo silver alloy, produced by Handy & Harman, 82 Fulton St., 
New York, N. Y., was used in brazing a 1J in. tap shattered in service and 
which could not be replaced by a new one in six weeks. Broken in ten different 
sizes, the tap nevertheless was back in service in 4 hr., and three months later 
was still in use. Actual brazing time for this exceptional repair job was but 
i hr., using only 3 in. of A in. diameter Easy-Flo wire. — Aviation. May, 1941. 



Tap Repair with Handy & Harman “Easy-Flo" 







Surface irregularities of less than one micro-inch in finished metals, glass, 
plastics, etc., may be accurately recorded with the Brush SA-2 Surface Analyzer 
made by the Brush Development Co., Cleveland, Oh in. These records show 
the amplitudes of irregularities in actual and not R.M.S. values of micro- 
inches; also the number of irregularities in a certain area, indicating, whether 
above or below the bearing surface. Analyzer head consists of pickup arm 
and its drive unit mounted on an adjustable stand. Pickup arm contains a 
piezo-electrical crystal actuated by diamond tracer point. Drive unit provides 
motion necessary for tracer point to explore the surface under test. Calibrating 
amplifier magnifies output of the pickup, and the direct inking oscillograph 
makes an inked record of the magnified surface irregularities on a continuously 
moving graph paper. — Aviation, May. 1941. 


Broaching machines are now available in a complete line oi standard sizes 
ranging from 3 to 20 tons capacity and from 24 to 60 in. strokes. Colonial 
Broach Co., Detroit. Mich., who also supply larger tonnages on order, offer 
pull-down type broaching machines with completely automatic handling of the 
broach, through use of a hydraulical handling mechanism located at top of the 
column. Pull-down type broaching machines are especially advantageous under 
conditions where damage may result from the dropping of machined pieces, as 
in manufacture of precision parts for aircraft engines. The line of Pull-down 
machines follows regular Colonial welded steel construction. Length of stroke 
is adjusted by means of stops on the column. Manual operation is standard and 
the drive is hydraulic, fully enclosed. Speeds are variable, normally 30 feet per 
minute down and 60 feet per minute on the return stroke. — Aviation, May, 1941. 



Simplified aircraft production — an ideal toward which every manufacturer is 
working— may be greatly furthered by an ingenious "Package Unit” put out 
hv R-B-M Mjg. Co., Division of Essex Wire Corp., Logansport, Ind. An old, 
established firm, R-B-M will do a special job of supplying complete electrical 
equipment for aircraft according to particular operating and space requirements 
at a low price. With the Package Unit, simple installation is all that is neces- 
sary. A complete unit perfected to the last detail is carefuHy packed in an 
individual box, shipped to your storeroom and distributed to the production 
line as required, ready for final assembly. As manufacturing specialists, pro- 
ducing a variety of electric switches, relays, magnetic controls, wiring harnesses, 
etc., R-B-M is constantly engaged in the improvement and development of its 
products to assure the simplest design and most rugged construction. — Aviation, 
May, 1941. 


One of the most interesting and promising items to cross our desk recently 
■came from Eislcr Engineering Co., Newark, N. J., about its multiple electric 
spot welder. From two to 12 spots can be made simultaneously, depending on 
the nature of the job, and adjustments can be made to make circular, straight, 
square, rectangular, or any odd-shape welds. Machine is primarily intended 
for spot welding of light sheet metal work where a large range of adjustments 
for various spots and shapes are to be considered. Pressure electrodes arc 
used with suitable air operation equipment and have individual adjustment to 
maintain an even pressure on all spot welds being made. — Aviation, May, 1941. 



Eisler Multiple Spot Welder 
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BRUNING Since 1897 


Y ou take the shortest possible 
time between plan and prod- 
uct when you use Bruning BW 
(black line) Prints, instead of blue 

The reasons are simple. BW 
Prints are produced in seconds— 
rather than the minutes that blue 
prints require. BW Prints require 
two simple steps — exposure and 
development— while blue prints 
require five. BW Prints 
need no washing and dry- 
ing. BW Prints permit 
big volume production of 


prints cut to the exact size of your 
tracings— no unrolling and cut- 
ting of roll stock to get the prints 
you want. No wonder BW Prints 
smooth out "kinks” in production 
all along the line! 

Bruning representatives have 
facts and figures to show you why 
you can save time — and money — 
with Bruning Black and White 
Prints. For faster production, get 
in touch with one soon— 
and mail the coupon now 
for complete information 
about BW. 


BRUNING "15" PRINTER 
AND 154 BW 
developing machine 
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tffrALL AND ITS 


|T won't take you Ions to make up your 
mind about buying an Aeronca Super 
Chief. One glance at its sleek, trim lines . . . 
one peek into the luxuriously appointed 
custom interior with its smart, modern plastic 
instrument panel . . . one ever-to-be-remem- 
bered first flight . . . and you’ll never be satis- 
fied with less than a SuperChief. You'll never 
find another plane that can match the Super 
Chief in beauty, performance or value. See 
your nearest Aeronca dealer today and ask 
for a FREE demonstration flight. Ask him to 
explain the Aeronca pay-as-you-fly plan. 


AERONCA AIRCRAFT CORPORATION 
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An unusual lightplane radio is the self-contained unit brought out by The Heath 
Co., Benton Harbor, Mich. With but one wire to attach (to antenna) and all 
batteries enclosed in a sliding drawer inside the 5x6x4j[ in. case, the set is 
permanently mounted in instrument panel with brackets supplied by the manu- 
facturer. Of special interest is the handy instant switch from beam frequency 
to control tower which eliminates need for changing tuning dial. Complete 
aircraft band is covered — weather, beam and control tower — with operation good 
in any climate. Weighing 6 lb. with batteries, set includes radio frequency and 
circuit is RCA licensed super-heterodyne. — Aviation, May, 1941. 


Often while flying you want to take a picture: of your new airport, or of a 
classy new job tootling along just under your wing tip, or maybe just to satisfy 
a hidden artistic urge aroused by the scenery. Skyview Camera Co., at its 
new home in Olmsted Falls,' Ohio, has designed a Sportair Camera, which fills 
a definite need in camera equipment. Using standard 3ix4i in. filmpack, the 
camera, ready for action, weighs only 3j lb. with 74 in. overall length, has 
full corrected anistigmat f4.5 lens, and a shutter speed from A to 1/200 of a 
second. A brilliant direct view finder gives a large upright image. Complete 
with filter, range finder, photo electric exposure meter, flash synchronizer and 
carrying case. — Aviation, May, 1941. 


New "Flud-Lite'' Eye Shields for use on all grinders is announced by Stanley 
Electric Tool Division. New Britain, Conn. Fitted with two bayonet type light 
bulbs it throws light directly oil grinding wheel and work. Design and lighting 
arrangement provides 30 percent more visibility than previous models. Eye 
shield is adjustable up or down, but cannot be moved to non-guarding position. 
No. 600 “Flud-Lite" Eye Shield conies complete with two light bulbs, bolts 
and instructions for mounting and connecting. — Aviation, May, 1941. 


Having the remarkable property of neutralizing furnace gases, the Litlico Atmos- 
phere Furnace, developed by The Lithium Corp., Newark, N. J., heats both alloy 
and carbon steels, and iron, without decarburization, carburization, or scaling. A 
carrier gas, generated within the furnace, entrains vapor which evolves continu- 
ously from the cartridge refill and bathes the work being heated. Danger from 
injurious and explosive gases is eliminated from Lithco Furnaces which are fully 
automatic, with no motors, pumps or moving parts. Extremely simple, the furnace 
is a completely self-contained unit with low operating and maintenance costs. 
Temperature range — 1200 deg. F. min., 1800 deg. max. continuous. Dimensions, 
65 in. high, 38 in. wide, 85 in. long: shipping weight 4250 lb.— Aviation, Maw 
1941. 


Greater convenience in removing riser heads from metal castings can be had 
with a new line of hand-cutting apparatus introduced by Air Reduction. New 
York, N. Y. Consisting of two torches and three tips, the new Airco apparatus 
is also used for removing rivets and for regular and other special applications. 
New torches, styles 3180 and 9080, are of straight head type, each 21 in. in 
length. Both have monel metal heads and stainless steel tubes; cutting oxygen 
can be controlled by cither lever or trigger, and type selected can be placed on 
top, on either side, or on the bottom of torch to suit the operator. New cutting 
tips arc known as style 187 bent to 75 deg. ; style 181 bent to 90 deg., and style 
191 which is a straight tip 7 in. long. — Aviation. May. 1941. 
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Ever had 



T.ODAY is Tuesday. The Committee meets 
Thursday. 

Just as sure as grass is green, Johnson’s going 
to bring his crackpot idea with him. And, just as 
sure as g. i. g., the Old Man will fall for it. Unless 
somebody bats it down! 

The somebody will have to be George. And 
George knows it. 

In other words, this one is a business worry . . . 
and you’ve had lots of ’em. It’s simply a known 
fact that most any man’s business has a way of 
getting under most any man’s skin. 

. . . which turns up one of the best known of 
all publishing facts: 

To make a magazine strong, you have to make 
it important to its readers. To make it important, 
you have to mold it to some absorbing reader- 
interest. You have to build a combination of 
Audience and Magazine that meshes like two 


perfect gears . . . like the movements of a fine 
watch . . . like Management and Business Week. 

Having done that, you’ll have a magazine 
that’s different from its fellow publications. 
You’ll have a magazine with more strength, more 
power than those built along more general lines. 
A magazine whose editorial and advertising pages 
both deal with the same thing . . . that one ab- 
sorbing interest of its readers. 

And . . . chances are . . . your magazine will 
then carry more advertising directed to your kind 
of reader than any other magazine of any kind. 
Advertising-wise, it will hold first place like the 
thoroughbred it is . . . like the champion of 
’em all . . . 

Like Business Week! 

VP-First two months 0 / '41 show Business Week with a gain 0/ S3 
advertising pages. Nearly five limes that 0 / any other general 




LER BEARINGS 


M-R-C 


ROLLER BEARINGS 


AIRCRAFT ENGINES 


STANDARD 

EQUIPMENT 

IN 

Jacobs 

Lycoming 

Pratt & Whitney 
P&W-Buick 

Ranger 

Wright Aeronautical 
Wright— Continental 
Wright— Studebaker 



MARLIN -ROCKWELL CORPORATION 

Executive Office*: JAMESTOWN, N. Y. 

Factories at: JAMESTOWN, N. Y. and PLAINVIllE. CONN. 






, „ aT .iO airp' ane 

nC ed *at the ^ ^ ic hUa, 

rsagss&tzgu 

. »“ VC “'°°coo»>““ 0 ° ““ P TM.i>P 1 »“' b “ ;3 00»»-' t ”' 0 

monocoq uC c0 nsttuc«°°- <j weig hs c d^ ith 

v - — 




BEECH AIRCRAF1 



CORPOR, 


ATION • i 


411 EAST CENTRAL AVENUE • WICHITA, KANSAS, U.S.A. 

i> £ £ C :i C ft A F T 




™ e AVIATION 


BLAINE STUBBLEFIELD, 
Washington 




NATIONAL AVIATION 


CPT Upped $7,000,000 

Washington (Aviation Bu- 
reau) — In a burst of enthusi- 
asm for the civil pilot training 
program as a “vital need in 
our defense preparation’’, the 
House added an extra $7,000,000 
to budget estimates for CPTP 
operations for the coming fiscal 
year, providing a total of 
$25,0000,000. The Budget Bu- 
reau had recommended only 
$18,000,000 as against last 
year’s $37,000,000, which the 
House termed "much too dras- 
tic a reduction.” 

In approving the higher fig- 
ure, the House over-rode objec- 
tions of Rep. John Taber (R-, 
N.Y.) that CPTP is "a waste 
of money”, and delivered a light 
slap on the wrist to the Army 
Air Corps for not, like the 
Navy, giving CPTP graduates 
"appropriate credit” for civil 
pilot training experience on en- 
rollment in military pilot train- 
ing courses. “There should be 
complete cooperation and under- 
standing among the Army, 
Navy and Administrator of 
Civil Aeronautics to the end 
that they will all work together 
for the consummation of the 
main purpose of the whole de- 
fense effort”, the appropriations 
committee stated, adding that 
22 percent of Army aviation 
cadets are drawn from CAA's 
program. 

Although there appears to ex- 
ist considerable disagreement 
among War Department officials 
as to the military value of 
CPTP, the Air Corps seems in- 
clined to support the program. 
Jessie Jones, the Secretary of 
Commerce, is a strong believer 
in the value of civil aviation in 
the emergency. 


House Cuts Port Fund 
CAA, WPA, Disagree 

Here’s how the eivil airport 
program adds up. CAA, a 
couple of years ago, recom- 
mended a six-year program of 
4000 ports at a cost of $560,- 
000,000. Congress, turning its 
attention to other defense needs, 
provided $40,000,000 for this 
fiscal year to go ahead with a 
schedule of 250 ports certified 
as necessary to defense, 188 of 
these are under way. For this 
year, CAA asked $33,500,000. 

The House cut the amount to 
$28,500,000, on the ground that 
WPA should spend more of its 
money on airports and thus help 
defense. The CAA airport sec- 
tion would like to have $80,000,- 
000 to finish the job, and will 
try to get the Senate to raise its 



CAB Makes Study of 
Propeller Accidents 

CAB has issued an excellent 
survey of propeller accidents. 
These accidents usually result 
in fatal or serious injury, and 
the result of carelessness. 
Every one of the 41 accidents 
reviewed was preventable. 

The propeller is difficult 
see in motion. Some pilots make 
them more apparent by paint- 
n the tips. Every pilot should 
ee that his passengers get 
.nd away from his airplane 
safely, even if it means stop- 
ping his engine. 

Before starting the engine, 
the pilot should make sure the 
chocks are placed. Starting the 
engine without an experienced 


assistant invites accidents. Pi- 
lots should turn and taxi care- 
fully to protect bystandei-s from 
sand and stones thrown by the 

When the flying public de- 
mands it, manufacturers 
provide suitable starters for the 
small planes. The addition of 
good brakes should eliminate 
large percentage of these act 
dents, and allow the pilot to r 
main at the controls when 
starting his plane. 

House Reduces Funds 
For Civil Aeronautics 

Washington (Aviation Bu- 
reau) — Civil aviation is suffer- 
ing financial reverses as Con- 
gress, overwhelmed by the size 
of national defense appropria- 
tions, seeks to pinch pennies on 
non-military activities. In ap- 
proving $79,856,000 for CAA 
and CAB regular expenses for 
next fiscal year, the House 
slashed almost $25,000,000 from 
Federal funds for civil 
nautics as compared with last 
year's appropriation. Chances 
seemed slight that the Senate 
would reinstate the reductions. 

Increases were granted, how- 
ever, for two activities — main- 
tenance and operation of aii 
navigation facilities were raised 
by $2,103,450 over fiscal 1941 
to a total of $14,000,000, and 
the item for safety regulation 
was hiked $483,043 above ’ ' 
year to $2,712,000. But both 
totals are still somewhat below 
estimates by the Budget Bureau. 

All other CAA operations 


pared as compared to both 
last year’s appropriation and 
budget estimates. As approved 
by the House, the current bill 
(annual Department of Com- 
merce supply bill) also pro- 
vides: establishment of air navi- 
gation facilities, $6,700,000 ; 
technical development, $500,000; 
CPTP, $25,000,000; airport de- 
velopment $28,500,000; general 
administration of CAA, $975,- 
000; general administration of 
CAB, $1,179,000; and operation 
he new Washington Na- 
tional Airport, $290,000. 

The House also cut $45,000 
from a Weather Bureau request 
for a half-million appropriation 
for weather aids to air navi- 
gation. 

In general, the House appro- 
priations committee, which 
recommended these reductions, 
reflected the view that "demands 
for every economy possible” 
necessitate curtailment of civil 
aeronautics programs. But cur- 
iously, in so doing the com- 
mittee cited rapid development 
of commercial flying over the 
past few years as "perhaps 
greater than in the previous 35 

Six Ports for Alaska 

Donald H. Connolly, Adminis- 
trator of Civil Aeronautics, at 
least one usable runway on each 
of six new airports in Alaska, 
located and engineered for de- 
fense, will be in operation. The 
new fields are at Juneau, Cor- 
dova, Boundary, Big Delta, 
West Ruby, and Nome. All are 
in construction or awaiting bids 
on work to be done during the 
summer, Alaska’s share in the 
$40,000,000 civil airport pro- 
gram is $3,300,000. Independ- 
ent of the airport appropriation, 
simultaneous radio range and 
broadcast stations are being in- 
stalled adjacent to the new 
fields. There are now 18 radio 
range and communication sta- 


stalled during 1941-42 

Enlisted Men Will Fly 

The War Department looks 
toward the use of enlisted per- 
sonnel as pilots, with the Navy 
planning to increase its percent- 
age in accordance with recom- 
mendations made by the special 
board appointed last Fall. 

The Navy will offer greater 
opportunities for enlisted men 
to take flight training and prob- 
ably will undertake a specific 
program to that effect. This al- 
lows them to accept otherwise- 
qualified men who fall short of 
the educational standards. 
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All Aid Short of War 

By-product of the blitzkrieg 
was seizure by the Nazis of 
Paris headquarters and records 
of the Federation Aeronautique 
Internationale, governing body 
of sporting aviation groups 
throughout the world and offi- 
cial custodian of (light records. 
The Germans now want the 
Aero Club of Germany recog- 
nized as spokesman for aviation. 

The National Aeronautic As- 
sociation, "consistent with the 
U. S. foreign policy of non- 
recognition of forcible changes 
in sovereignty by the axis 
powers,” refuses to recognize 
the claims of the Berlin club 
and has invited FAI members 
throughout the world to submit 
documents on flight records to 
NAA headquarters. 

NAA Meets in Louisville 

National Aeronautic Associa- 
tion's annual convention will be 
in Louisville, Ky., the first foui 
days of June. Frank Tichenoi 
will head the guest speakers 
committee; there will be prom- 
inent speakers from aviation in 
this country and abroad. Other 
chairmanships: agenda. Bill 

Redding; credentials, Roger 
Wolfe Kahn; resolutions, Harry 


Spot Checking 

New Orleans-Central America 

service, applied for by both Pan 
American Airways and Ameri- 
can Export, was set for hearing 
on April 30 as this was written. 

Wanted, according to some capa- 
ble military prophets, a multi- 
place, stoutly-armed fighter to 
scrap the Nazis' Focke-Wulf 
Kurier. Some say it might be 
the FM-1 Bell Airacuda. 

Brewster Aeronautical Corp.’s 

"Penguin Flying Club” with 150 
(lying members, thinks it is the 
biggest plane manufacturer 
employees' club. It will use 
Cubs with Lycoming engines. 

Pan American Grace Airways 

starts third weekly schedule 
down West Coast South Amer- 
ica to Santiago. There are four 
schedules weekly on PAA's 
East coast run, which gives the 
U. S. a 34-day schedule via 
either coast in either direction. 

Plastics for aircraft got a new 

boost when the Senate in- 
creased an appropriation of 
$632,500 to $1,000,000 for op- 
eration of Department of Agri- 
culture Forest Products Labo- 
ratory at Madison, Wis. Inter- 
est centers in plywood and plas- 
tic-wood. 


THE WASHINGTON 
WINDSOCK 

By BLAINE STUBBLEFIELD 


Quick Watson! The Jewels! 

Nine British airmen, aboard the first of six Boeing clipper 
boats delivered to Pan American, indicated it is one of the 
three that PAA has turned over to the British. It crossed 
from Los Angeles to Miami in 12 hours 52 minutes. Opinion 
still is that Britain will use the boats to ferry pilots back 
to the U. S. 

A Messerschmiff 110, two engines, two 20 mm. cannon and 
four machine guns, rated at 365 m.p.h. at 19,000 feet, is 
in the hands of Vultee for study. It was shot down in 
Britain. The Messerschmitt was first noticed in Poland, 
in 1939, when it wrecked locomotives en route with its 
shells. 

General Mofors now is a full-fledged aircraft manufacturing 
concern, turning out airplanes, engines, and propellers — 
North American bombers, pursuits, and trainers; Allison 
power plants; and GE hydraulic pitch-controlled propellers 
which will come into production in July. 

By Spring, 1943, England will have accumulated, above 
losses, around 100,000 war planes, including U. S. exports. 
It is doubtful, the experts say, whether ground facilities 
would handle that many. But it is anybody's guess where 
the vortex of war will be by that time. The British can 
attack from Africa if they can hold it. 

We hear that Martin is developing a new and different 
plastic for broader fabrication of aircraft parts. The story 
is that the company doesn't expect it to figure in the 
present war, but expects great things later on. No state- 
ment could be obtained from Martin officials at this writing. 
If all the world fights, as now seems likely, a large pro- 
portion of its surface shipping will be sunk. Some air- 
craft manufacturers, a bit hopefully perhaps, think that 
new over-sea air cargo ships can pick up the load and 


You've been hearing that further “refinements” of air war 
will see bombers operating from 40,000 to 50,000 feet, 
beyond the reach of AA guns and pursuit and interceptor 
fighters. Reason given by the experts is that pursuits are 
not easily pressurized. It's difficult to hold even pressure 
in a small enclosure, and uneven pressure is damaging 
to pilot behavior. 

Don't forget the jewels. If you think it's simple to run a 
defense boom, please note that the government has had 
to go out with $45,000 and expand a plant to make more 
jewels to make instruments to equip airplanes. 

A new night interceptor is being developed by the Air 
Corps, especially adapted to night fighting. Two experi- 
mental jobs are being built by an aircraft manufacturer. 
Externally, it looks like any other interceptor, an expert 
said. Probably the design is based on British experience. 
The British have been working on air-carried sound 
detectors for aiming at night, and on powerful air-carried 
searchlights. 

The Stubblefield Award goes to Northwest Airlines for a 
two-page news release breaking all records; it has nothing 
to do with aviation. It's all about a stewardess named 
Jeanie Lafitte who is looking for a pirate’s cache and if 
she finds it she’ll be “happy, oh, so happy." 
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'BLACKHAWK WRENCHES 
Are DIFFERENT, Men!" 

“A lot of equipment tries to get our confidence by 
slapping an aviation label on its outside. But here's 
something that's really born to our jobs. It's Blackhawk 
Socket Wrenches — and you've got to see and heft 
’em to know what I mean." 

Yes, Sir! Aviation men deserve the best — and 
Blackhawk has brought its modern line of socket and 
specialty wrenches right up to snuff with developments 
unknown to other fields in previous years. Write for the 
v Blackhawk Wrench catalog — it's just released! 



GET THE 1941 BLACKHAWK CATALOGS! There's one covering many new wrench develop* 
menu— and others on Blackhawk Hydraulic Jacks, Gaugc-equipped Hydraulic Jacks, Wheeled Floor Jacks, 
"Porto-Powcr" maintenance equipment and Pipe Benders. Just ask for "Blackhawk Catalogs for Aviation.” 

A Product of BLACKHAWK MFG. CO., Dept. W-21 51 , Milwaukee, Wisconsin 


BLACKHAWK 
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AVIATION DEFENSE 


U. S. Gets Naval and Air Bases in Greenland 
Strategic Mid-Sea Patrol and Ferry Station 


Washington (Aviation Bu- 
reau) — This country’s protec- 
torate over Greenland for the 
duration, by administrative 
agreement with Denmark, 
owner of the island, (1) pro- 
vides a naval base from which 
our North Atlantic flank will be 
guarded; (2) establishes U.S. 
territory half way across the 
Atlantic to which we can legally 
convoy British shipments; (3) 
provides military air base sites 
from which possible enemy fleet 
operations may be observed 
right up to the shores of 
Europe, using Iceland (now in 
the hands of Britain) as a 
second easterly jumpoff; (4) sets 
up a midway station to which 
bombers for Britain may be 
flown by American crews, and 
affords a fueling post which 
would enable planes to carry 
more cargo; (5) brings up the 
possibility of flying medium 
weight craft to Britain. If the 
Faeroes Islands north of Scot- 
land are used no jump on the 
route would be more than 800 
or 900 miles. 

Washington regards Presi- 
dent Roosevelt's deal for Green- 
land as a master strategic move. 
The agreement was made with 
the Danish minister here; and 
although the Nazi -dominated 
Danish government hotly repu- 
diated the deal, it was helpless 
to prevent the action. On its 
southern tip are deep sheltered 
fjords that would harbor the 
entire U.S. Navy. These waters 
are excellent for sea plane oper- 
. Construction of land air- 


ports will not be quick or easy; 
terrain is extremely rugged and 
few level spots exist. But the 
Navy and the Coast Guard have 
made recent surveys, and Mr. 
Roosevelt’s language in the 
agreement indicates that such 
construction is feasible. One 
big disadvantage is foul 
weather. Cold air streaming 

down from the 6000-ft ice cap 
generates heavy fogs along the 
coasts. And worst of all, ice 
locks practically all harbors 
much of the year. 

Distances: New York to 

Julianehaab, at the southern tip 
of Greenland, 1800 miles, but 

land, with airports available; 
Nanortalik, southeast Greenland 
to Reykjavik, Iceland, 800 miles, 
all water; Reykjavik to London, 
1150 miles, one third over Scot- 
land and England, with Faeroes 
and Orkney Islands as sit-down 
spots. Look at your map or you 
won’t get it. 

Air Corps Freight 

Air Corps is operating an air 
cargo system that may produce 
valuable experience and data 
for the future civil air freight 
system. AC has 44 C33s and 
C39s plying between its four 
depots and making local trips 
to air stations and aircraft 
tories, and on a regular weekly 
schedule to the Panama Canal, 
with occasional runs to Alaska. 

The Douglas planes arc spe- 
cially designed, with reinforced 
floor frames and extra big 



Corps crowds a 

d during flight. 


hatches in the sides, 
on freight manifests is airplane 
engines. Swift transport of 
and overhauled engines save 
expense of keeping many spares 
on hand; enables AC to deliver 
new ships from factory to field 
and return engines for another 
delivery — there is still a short- 
age of engines. All manner of 
special parts, urgently-needed 
materials for factories, special 
equipment, and even personnel 
when necessary, are carried. 
Cargo capacity is about 3200 
pounds. Assembled propellers 
are fastened under the fuselage, 
in the air stream; two of them 
cut the speed about ten miles 
per hour. 

The official name of the cargo 
transport unit is "Fiftieth 
Transport Wing”, Field Service 
Section of the Materiel Division. 
On the basis of miles flown and 
traffic moved, the Wing would 
rank as the sixth airline of the 
U. S. Pounds cargo moved ir 
the first six months 1940 
4,034,000 ; passengers carried 
2345; miles flown: 1,928,000 
hours flown: 16,398. 

Trips to Panama use only the 
C-39. Jungle kits are carried 
by all members of the crew. 
Pay loads are limited to 2200 
pounds. No more than five 
sengers are carried. Up tc 
planes may go together, depart- 
ing from Duncan Field for 
Brownsville on Sunday, so as to 
co-ordinate with Pan American 
Airways’ trip. 

The Army announces no 
plans, but observers believe the 
Air Corps freight system may 
be expanded on a large scale if 
the emergency 


AC Wants Specialists 

From 800 to 1,000 reserve oi 
cers, graduated and comm: 
sioned from the ROTC, will 
sought annually for the A 
Corps Reserve. Corps Area ai 
Department commanders a 
authorized to recommend the 
appointment as second lieuten- 
ants in the Air Corps Reserve 
a number not to exceed 10 per 
cent of prospective ROTC grad 
uates who qualify for a 
mission. Students with co: 
sions who complete their ROTC 
in June may apply immediately 
for transfer to the Air Corps 
Reserve. 

The Air Corps is in need of 
reserve officers qualified in tech- 
nical specialties for duties in 
connection with supply procure- 
ment, and is particularly inter- 
ested in those graduates who 
have majored in aeronautical 
or mechanical engineering and 
business administration. 


New Schools Organized 
For AC Technicians 

Expanding its training pro- 
gram for technicians — ranging 
from airplane mechanics to 
weather forecasters — the Air 
Corps is forming two new 
schools at Biloxi, Miss., and 
Wichita Falls, Texas. Rate of 
training is being stepped up 
from 46,000 a year to 100,000. 
Each of the new schools will 
take in 800 enlisted students 
every two weeks for 22 weeks 
of training as aircraft me- 
chanics. At present, the Corps 
operates four other technical 
schools and technicians are be- 
ing trained at fifteen civilian 
contract schools including those 
at Chanute Field, Rantoul, 111.; 
Scott Field, 111.; and at Denver, 
Colorado. 

Lovett Appointment 

tary for air shall aid the Secre- 
tary in fostering military avia- 
tion — a broad definition which 
permits the air assistant to 
make what he can of the job. 

There are two other offices of 
assistant secretary for air in 
the government: (1) Assistant 
Secretary of Commerce for Air, 
once filled by William P. Mc- 
Cracken, Clarence M. Young, 
and Ewing Y. Mitchell, now 
vacant. Robert Hinckley is As- 
sistant Secretary of Commerce, 
in charge of Civil Aeronautics 
Administration, but not of CAB, 
and he has other than aviation 
duties; (2) Assistant Secretary 
of Navy for Air, which was once 
filled by Edward Warner and 
David Ingalls, has been vacant 
since 1932. 

The present Undersecretary 
of Navy is James Forestal. He 
is reported very active in the 
Navy air arm, and in close 
understanding with Lovett. At 
once, upon Lovett’s appoint- 
ment, Washington speculated on 
whether F.D.R. would appoint 
a Navy Assistant for air. Fore- 
stal appears to be qualified, but 
such an office would be lower 
in rank than the Undersecre- 
taryship position which he now 
holds. 

The airlines are pleased with 
appointment of Lovett because 
they believe he has taken a 
reasonable stand on allocation 
of aircraft for transport. Like- 
wise the National Aeronautic 
Association has high praise for 
him, and presumably he is sym- 
pathetic with non-scheduled 
flying. The War Department 
gives no information as to plans 
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But the Job’s in Production Now! 


T ESTED by twisting four times ’round, 
this butt-weld of copper to aluminum 
proved that these two metals could be joined 
together in a satisfactory manner — with today’s 
improved resistance welding doing the job. The 
finished weld showed a perfect bond even under 
a magnification of 250 times! 

Because of improvements made in modern re- 
sistance-welding machines and modem controls, 
especially electronic control, resistance welding 
is fast making yesterday’s impossibilities a part 
of today’s regular production. 


If you now use. or can use. resistance welding, 
you’ll be assured of maximum production speed 
which means profit, too -if you equip your 
welders with G-E electronic controls, contactors, 
circuit breakers, and cable. General Electric 
equipment is readily applied to existing instal- 
lations or to new-machine installations. In 
every case, it will pay you to specify G-E 
equipment. 

Full details from your G-E office, or write 
General Electric, Schenectady, New York. 


In EVERY case, it will pay you to specify G-E equipment 
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ENGINES 


Every village and city in the Western Hemisphere lies within the long 
range protection of the mighty B-19— newest Douglas Army bomber. 
The world’s largest airplane, it has the world’s most powerful en- 
gines— four Wright Cyclone 18’s of more than 2000 HP each. It 
foreshadows America’s rapidly approaching supremacy in the air. 
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Wet Grinding Built In 



SIOUX VALVE FACE GRINDING 

MACHINE WET GRINDER 

Designed and built from the base up tor wet 
grinding — most compact, complete and efficient 
lachine of its kind. Assures factory precision 
wet grinding valves. Chucking capacity I A" 
5 / 8 " diameter. No. 655 comes completely 



SIOUX AIRCRAFT DUAL ACTION 
VALVE SEAT GRINOER 

Accuracy with speed in refacing aircraft 
eats — either cast, hardened steel, 
bronze or stellite. The driving spindle is 
adjustable, Universal motor operates on 
AC or DC. Net weight 8'/ 2 lbs. 
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PRODUCTION SCHEDULES 


Their speed in performance — savings in costs 
and ease of handling, plus the fact that 
they've got what it takes for long punish- 
ing service — makes SIOUX Quality TOOLS 
ideal for manufacturers on production lines, 
as well as for Transport Lines and airports 
on maintenance. 


Write for complete details < 
other SIOUX Electric Tools. 
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SAE Papers 


At the recent National Aeronautic Meeting of the Society of 
Automotive Engineers held in Washington, D. C., some twelve 
or more technical papers were presented. Although a complete 
review of all papers may not be printed here, the following 
abstracts are representative of some of the subjects discussed. 


ged Light Aircraft Engines 


National Advisory Committee lor Aeronautics 

An investigation has been started by 
the NACA to determine the perform- 
ance of a small airplane with two Con- 
tinental A-75 air-cooled engines en- 
closed in the wings. One of the main 
problems with engine installations in 
the wing is the cooling engine. The 
cylinders must be completely baffled and 
the cooling air quantity reduced to as 
low a value as possible. A low quantity 
of cooling air is necessary in order 
that the wing ducts may be small so 
as to cause little interference with the 
aerodynamic characteristics of the wing. 
In normal installations the crankcase 
and oil pump of the Continental A-75 
engine are cooled by air flowing over 
them but when in the wing no such 
cooling is possible. This causes the oil 
to heat up and introduces another prob- 
lem of providing adequate oil coolers. 

The Continental A-75 engine used in 
these tests is a four-cylinder, horizon- 
tally opposed piston, air-cooled engine 
rated 75 brake horsepower at 2,600 
r.p.m. with 29.92 in. of mercury pres- 
sure (dry) and 60 deg. F. Tempera- 
ture in the intake manifold. The bore 
and stroke are 3£ and 3| in com- 

pression ratio is 6.3. The displacement 
is 171 cu. in. The engines in the pro- 
jected airplane are to be used as push- 
ers and for that reason the air is intro- 
duced to the cylinders from the end of 
the engine that is normally the rear. 

One factor that enters into the cool- 
ing of an engine that is submerged in 
the wing that is not encountered in 
present-day installations is that the 
crankcase is not cooled by air, as men- 
tioned previously. This causes the oil 
to heat up and the flange temperatures 
to be too high. An external oil cooler 

the oil temperature to 165 deg. F. by 
means of a cooler to obtain satisfactory 
flange temperatures. The oil cooler 


could be submerged in the wings, in the 
same manner as the engine, and wing 
ducts used for cooling. 

The shape of the flat engine lends 
itself readily to the addition of a blower 
if the latter is needed to obtain satis- 
factory cooling. With the installation 
arranged as a pusher, a blower can be 
placed behind the engine in the pro- 
peller support. A blower of the axial- 

obtain efficiencies of at least 75 percent. 
The propeller support would be larger 
than if just the propeller shaft passed 
through it but could be faired into the 
wing. In order to use the blower sys- 

passing over the cylinders could be 
used to cool the exhaust pipes before 
exhausting to the atmosphere. Tests, 
on the engine showed that the net 
power, which was the brake power 
minus the power required by 100 per- 

tically constant as the pressure differ- 
ence increased. If an engine could be 
cooled satisfactorily, with 500 deg. F. 
hottest head temperature, without a 
blower it would probably be better to 
use a blower even if its efficiency is 75 
percent and obtain the extra cooling 
which would prolong the life of the 
engine. With a blower with 75 percent 
efficiency, the net power would be al- 

A major disadvantage of placing the 

gine accessibility. The reduction in op- 
erating cost, however, will probably be 
sufficient to give incentive to efforts to 
overcome this disadvantage. One point 
worth noting at this time is that in the 
first baffle installation used on the Con- 
tinental engine in the present tests, the 
spark plugs were placed under the 
baffles and no provision was made for 
removing the plugs without first re- 
moving the baffles. In subsequent mod- 
ifications of the baffles a hole was cut 
in each baffle through which the plug 
projected, the hole being sealed with a 
leather patch. A few tests were made 
on the engine with a standard commer- 
cial fuel of 78 octane number with the 


original intake manifolds to compare 

performance with 100 octane fuel. With 
wide-open throttle the power decreased 

throttle the power remained the same 
with 78 octane fuel as compared with 
power with 100 octane fuel. The de- 
crease with wide-open throttle was pos- 
sibly due to a lower volatility and lower 
heating value of the 78 octane fuel 
as compared to the 100 octane fuel. At 
part throttle the vaporization of the 78 
octane fuel may have been greater, due 
to lower manifold pressure, than it was 
with wide-open throttle which would 
increase the volatility and thus cause 
the power output to be the same as with 
100 octane fuel. The use of the lower 
octane fuel is advantageous in the small 
airplane due to its lower cost. Although 
there are many problems to be solved 
in connection with submerged engine 
installations the ultimate improvement 
to be gained more than warrants re- 
search on these problems. 



Some people concerned with aircraft 
carburetion problems feel that aircraft 
carburetors should be designed to work 
correctly regardless of any installation 
considerations, and that the design of 
the airscoop should have no effect on 
the functioning of the carburetor. This 
would certainly be an ideal condition, 
but unfortunately, it cannot be com- 
pletely realized. 

The carburetor metering character- 
istics for variations in rate of airflow, 
for changes in air density, and for 
changes in air temperature, are deter- 
mined by the response of the carburetor 
mechanism to variations in air velocity 
pressure, and temperature. Anyone who 

measurement of air flow in ducts has 
realized the difficulty of obtaining true 
average values of air velocity, pressure, 
and temperature. ... In this connec- 
tion, it is interesting to note that inso- 
far as the author is aware, there is no 
air meter available on the market which 
will handle the quantities of air han- 
dled by a large-size aircraft carburetor 
. . . and read automatically to the limits 
of accuracy expected of a modern car- 
buretor. It would therefore seem rea- 
sonable that the carburetor should be 
supplied with air that is flowing at 
fairly uniform conditions of velocity, 
pressure, and temperature across the 
area of the carburetor entrance. This, 
(Turn to page 13S) 
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Recent Books 

The Student Pilot’s Training 
Primer, By Colonel Hugh ]. Knerr. 
Published by D. Van Nostrand, 250 
Fourth Ave., N. Y. City. 172 pages, 

This is the best book on pilot train- 
ing that has thus far been published. 
It is written by one of the genuine 
experts in the flying business. Col. 
Knerr has been flying for about 25 
years. He was Chief of Staff of the 
G.H.Q. Air Force in the period of its 
organization. He has had a keen 
interest in pilot training for many 

In his preface he states : “ . . . 
flying ability is no more inherent 
than the ability to walk. . . . Any- 
one with a normal physical endow- 
ment can leant to fly an airplane 
with safety.” He also emphasizes the 
value of studying flying methods on 
the ground before taking to the air. 
“Many methods of instruction make 
the initial error of teaching one to 
fly by flying. As a consequence students 
frequently are confronted with emerg- 
encies requiring coordinated actions 
which they arc totally unfitted to per- 

An outstanding asset of the book is 
the simple manner in which the use 
of airplane controls is discussed. A 
student who masters this material 
thoroughly will have gone a long way 
in his instruction. The book is filled 
with advice and wisdom which this 
reviewer has found in no other book 
on piloting. The excellent illustrations 
make a considerable contribution to 
the text. In short, here is a book 
that will help any student pilot, as well 
as any flight instructor, with his job. 

Aircraft Instruments, their theory, 
function and use, by Orion Edward 
Potion. Published bv D. Van Nostrand 
Co., New York. 220 pages. $2.75. 

The author is an aircraft instru- 
ment technician and instructor in the 
Air Corps, as well as chief instructor 
at the Harrisburg Evening School and 
the Pittsburgh Institute of Aeronautics. 
He has written an excellent book for 
students and mechanics who wish to 
understand the fundamentals of instru- 
ment operation. 

Chapters of the book are as follows: 
compasses, altimeters, rate of climb and 
accelerometer indicators, air and ground 
speed indicators, time pieces, electrical 
indicating systems, temperature gauges, 
oxygen regulating systems, pressure 
and suction gauges, tachometers, in- 
strument installation and illumination 
systems, fuel-quantity and fuel-flow 
gauges, pumps. The book is illustrated 
with over 200 excellent photographs. 


Focus on Africa, by Richard Upjohn 
Light. Published by the American 
Geographical Society, New York. 228 
pages, $5. 

Here is a book that will make both 
pilots and amateur photographers green 
with envy. In 1937-38 Dr. Light and 
his wife flew their Bellanca from 
Michigan down through Central and 
South America and then took a steamer 
to Cape Town. This book is the story 
of their flight from the southern tip 
of Africa up to Cairo and then across 
to Corsica. If we were giving a prize 
for the best travel book of the year 
this would easily win first place. 

The book will appeal to pilots be- 
cause it describes the kind of trip that 
all pilots dream about. To photog- 
raphers the appeal will be in the beauti- 
ful aerial shots made by Mary Light, 
who could certainly help to sell air 
travel in America if she turned out 
even half as interesting a group of 
photographs taken along our airways. 

Dr. Light, who is well known among 
private pilots for his flights to many 
parts of the world, was not just an- 
other pilot on a junket. His text is 
filled with intelligent observations and 
packed with interesting information on 
the countries of Africa through which 


Youth in Aviation, an Air Youth 
Manual for Leaders. Published for 
Air Youth of America by D. Appleton- 
Century, N. Y. 266 pp. $2.50. 

Germany has received considerable 
praise for her far-sightedness in mak- 
ing Nazi youth air-minded. It is gen- 
erally recognized that Nazi strength 
in the air today is partially due to its 
long-time program of "air-condition- 
ing" its boys and young men. In this 
country Air Youth oi America has 
the only comprehensive plan for putting 
to good use the tremendous interest our 
youth has in aviation. The program 
is not only wise education but com- 
mendable for national defense. 

Air Youth’s new book is the best 
volume for leaders that has yet ap- 
peared. It's 26 chapters are packed 
with practical advice for men who are 
to lead groups of boys in model build- 
ing and in soaring. There are many 
handsome photographs and clear draw- 
ings. The book is a valuable contri- 
bution to aviation literature. 


All American Aircraft, by Ernest 
K. Gann. Published by Thomas Y. 
Crowell Co., New York. 122 pages, 

The author begins by saying : “These 
are tile champions. Each airplane in 
this book has won its place because it 


is literally an All American. Each 
ship is the outstanding one of its class 

agreement about that but there won’t 
be on the fact that this is a collection 
of beautiful airplane photographs. The 
accompanying text is fresh and to the 
point. Over 50 airplanes of all types 
are pictured and discussed. 

Wings of Victory, by Ivor Halstead. 
Published by E. P. Dutton, New York. 
221 pages, $2.50. 

This is a story of the R.A.F. from 
the beginning of the war through the 
events of last November. It is an ex- 
citing, fascinating story of R.A.F. 
pilots and their heroic defense of Brit- 

and episodes that have not been printed 
before, and many fine illustrations. The 
famous, “Airman's Letter to His 
Mother" is reprinted, as well as 
Charles Gardner's BBC broadcast of 
an attack on convoys which he saw. 
J. B. Priestly has written an epilogue 
which is a moving tribute to R.A.F. 

Their Finest Hour, first-hand narra- 
tives of the war in England, edited by 
Allan A. Michie and Walter Graebner. 
Harcourt, Brace & Co., N. Y„ 226 pp., 
$2.50. 

Life’s London correspondents, Allan 
Michie and Walter Graebner, present 
a collection of personal experiences of 
individuals actually engaged in the 
Battle of Britain. This matter-of-fact, 
first-hand account by men and women 
who have participated in the battle 
of Dunkirk, R.A.F. raids, submarine 
attacks, fire-fighting in London, bomb- 
ings. hospital service during raids, con- 
voy battles, is a saga of courage, skill, 
and endurance. It gives a graphic pic- 
ture of the nightmare war in England 
as it is being fought by combatants 
and civilians. No official communiques, 
“eye-witness” accounts, or newspaper 
reports can bring home as vivid a 
realization of the struggle being waged 
as do these tales, — simply told, unemo- 
tional, heightened only by the “I" of 
their telling and the excellent photo- 
graphs. If this is a cross-section of 
the spirit of the British people, it is 
not difficult to believe that theirs will 
be the victory. 


Training New and Prospective Fore- 
men, published by the Elliott Service 
Co., 219 East 44th Street, New York 
City. 

Elliott Service was founded in 1911 
and since that time has made many 
important contributions to industrial 
education and training. It provided 
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BAKER TRUCKS! 


Many of the high-quality precision forgings that go into 
our modern fighting planes are formed at Steel Improve- 
ment and Forge Co., Cleveland. This busy plant uses three 
Baker Hy-Lift Trucks to help speed production for current 
demands— and two more are on order for a new unit now 
under construction . . . Besides providing faster movement of 
materials, these trucks help change dies, make millwright 
work easier and safer, and perform a hundred and one 
other tasks to step up the pace. They are on duty 24 
hours per day, with only time out for charging batteries. 




In Canada: Railway and Power Engineering Corporation, Ltd. 




Simonds on Plastics 


of this type of plastic in the gun posi- 
tions on sides, top and bottom of the 
fuselage. See page 40 for additional 
photographs of this plastic. 


classified as mechanical. This is the 
blade shank chafing rings used in the- 
Hamilton hydromatic propellers. These 
rings are molded from phenolic plastic 


bearing race and the blade butt as illus- 
trated in Fig. 4. The purpose of the 

tions set up in the blade shank due to 
contact with the blade thrust race. They 
also prevent the gaskets used in sealing 
this part of the hub from chafing the 
shank of the blade itself, and in addi- 
tion provide improved sealing surfaces. 
The factors influencing the choice of 
this type of plastic for this application 
were its imperviousness to lubricants, 
cushioning effect and its non-abrasive- 


Getting back to aircraft interiors, 
what is believed to be the first all 
plastic instrument panel, Fig. 5, is now 
used as standard on Aeronca planes of 
the Aeronautical Corp. of America. The 
primary considerations influencing this 
application were light weight and di- 
mensional stability. The material 
selected to meet these, and other con- 
siderations was the polystyrene type 
from the thermoplastic family. This 
material stands number one on the long 
list of plastics for low specific gravity, 
high electrical values and low moisture 
absorption. Other considerations, ac- 
cording to the manufacturer, were light- 
fastness of color and machinability, to 
permit panel alterations for installa- 
tion of additional instruments. 

The use of transparent plastics for 
pilot cockpit inclosures, wind shields 
and other points for observation, has 
become universal, with the choice of 
materials used ranging from cellulose- 
nitrate, through cellulose-acetate and 
vinyl to methyl methacrylate. For mili- 
tary and transport planes the methyl- 
methacrylate type of plastic material is 
generally specified because of certain 
inherent optical properties of higher 
values than comparable properties found 
in other types of transparent plastics. 
Though not possessing the hardness and 
resistance to abrasion of glass, methyl- 
methacrylate materials possess optical 
properties equivalent to the finest quarts 
crystal and in addition has a low spe- 
cific gravity and relatively high resist- 
ance to impact (6). A typical inclosure 
of methylmethacrylate is the bombar- 
dier’s compartment, the turret and the 
tail-gun compartment of the Martin 
bomber, shown in Fig. 6. In the Boeing 
Flying Fortress, extensive use is made 


From time to time one reads or hears 
of a new "plastic” plane design. The 
unqualified use of the term “plastic” in 
describing these planes has, in some 
instances, regrettably developed some 
wrong impressions. Right here the 
writer wishes to reiterate his previously 
recorded, and oft repeated admonition 
that a more accurate designation of such 
planes would describe them as rein- 
forced plastic planes (7), (8), (9), 
(10). The more recent developments 
in reinforced plastics as materials for 
aircraft structural members, such as 
fuselage, wings, and tail units, are at- 
tracting considerable interest and atten- 
tion. Collectively, these pioneering 
developments are adding impetus to the 
trend toward molded reinforced planes 
and already several plane manufacturers 

planes, or intensifying their experi- 
mental development work in this direc- 

The Glenn L. Martin Co. has estab- 
lished a fellowship at the Mellon Insti- 
tute for research on the problems in- 
volved. Another group engaged in 
similar work is the Plastics Section 
of the U. S. Bureau of Standards, 
under the sponsorship of the NACA. 
It is believed that the technical data 
gathered by these two groups will be 
made available to the industry as 

In practically all of the development 
and production applications of plastics 
to aircraft structures, thin wood veneers 
are used as the reinforcing agent for 
the synthetic resins, the latter being 
usually of the urea and phenolic types 
from the thermosetting family. Varia- 
tions, naturally, are to be found in the 
means and techniques employed in mold- 
ing the members, this being dictated 
by a matter of individual preference, 
and yet the fundamentals embodied in 
the individual processes are common to 
all. Fundamentally, the procedure em- 
bodies the coating of the veneers with 
a liquid resin or interposing a resin 
film between the veneer strips, placing 
the resin treated veneers in a mold or 
form until the required thickness of 
lamination is obtained, means to hold 
the veneers in place under pressure, 
and subjecting the entire built-up assem- 
bly to heat until the resin forms an 
infusible bond between the veneers. 

The Duramold fuselage illustrated in 
Fig. 7 is a good example of a com- 
pletely molded structure without metal 
reinforcements of any nature. This 
fuselage is 19 ft. long, SJ ft. in diameter 
at the cabin end, and is molded in two 


1/48 in. to 1/20 in. in thickness with 
.003 in. phenolic type film as the 
veneer bonding media. The specific 
gravity of this structure is 0.52. In the 
Duramold process, the mold or form 

place is put in a tightly sealed tank 
(Fig. 8 shows a 10x31 in. tank being 
installed) of special construction where 
the curing heat is applied and, through 
unique and ingenious methods, a uni- 
formly distributed pressure is applied 
and maintained on all contours of the 
fuselage. 

The Timm plane shown on page 40 
is completely molded from resin coated 
wood veneers, both the urea and the 
phenolic types being used as the bonding 
media. At this writing no details are 
available on the fabricating means or 
techniques employed by this manu- 
facturer. 

Molded aircraft structures present 
many advantages (11), (12), (13), 
proven and potential, one of no little 
importance being the possibility of 
forming, without weight penalty, the 
designer’s dream of a strong, durable 
and almost flawless aerodynamically 
perfect surface as opposed to the con- 
ventional riveted metal plate surface 

CM). 

forced plastics have recently been an- 
nounced by the Glenn L. Martin Co., 
one being applicable to any type of 
plane, the other designed essentially 
for combat planes. The laminated trim 
tab was developed for use on ailerons, 
elevators and rudders. The primary 
object of tabs is to relieve the pilot 
of continuous manual effort in main- 
taining them in their proper position, 
relative to the surface to which they 
are attached, during normal flight con- 
ditions. These tabs are adjustable from 
the pilot cockpit to any fixed position 

rious flight conditions, such as climbing, 
cruising and gliding. The tab shown 
is fabricated from laminated fabric im- 

These tabs are somewhat lighter than 
their metal counterparts and, unlike 
metal tabs, there are no projecting 
rivets or lapped joints. The internal 
bulkhead construction embodies resin 
impregnated fiber which adds to the 
rigidity of the outer surface and pro- 
vides the means for the attachment of 
the control hardware. Incidentally, this 
tab was awarded top honors in the 
Transportation Group of the 1940 
Modern Plastic competition. 

The bomb-bay doors of Martin bomb- 
ers are substantially hollow shells hav- 
ing resin bonded plywood covers and 
poplar framing. They are 14 ft long 
and weigh 41 lb. less the hardware. 

(Turn to page 128) 
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It's the person with an indefinable "extra something” 
that wins admiration. It's the motor built to deliver 
extra hours of "life" that wins favor. Dumore motors 
are chosen to power business machines, household 
appliances, electric tools, etc., because, armatures are 
dynamically balanced to eliminate vibration; com- 
mutators are ground concentric with bearings for 
longer life; windings are expanded at high speed, then 
sealed to prevent "breathing"; leads are swaged by 
special process to insure 100% electrical contact; 
each motor is inspected 5 times during manufacture. 
If you seek extra power hours for your product, write 
for Dumore Engineering help. There is no obligation! 
THE DUMORE CO., Dept. 381-E RACINE, WIS. 
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Decat on Plastics 

( Continued from page 41) 


in your telephone or your car panel. 
It would be so simple to build a press 
which at each molding would make a 
complete wing or fuselage. The answer 
lies in the fact that bakelite, to be 
molded in powdered form, requires a 
very high pressure, and a press to han- 
dle any such mold lias so far not been 
made. Molds for any such plane would 
run into many hundreds of thousands of 
dollars, a prohibitive cost at the pres- 
ent aircraft production level. 

Present Developments 

The Glenn L. Martin Co. set the pace 
in fabric laminated phenolic plastic with 
a tab made by Taylor Fibre Co., com- 
posed of different laminations of fabric 
impregnated with phenol formaldehyde 
and formed in a hardened steel mold 
heated at about 300 deg. F. with a pres- 
sure of at least 2,000 lb. per sq.in. It 
is cured under pressure and heated for 
several minutes, depending on the thick- 
ness of the part to be polymerized. No 
finishing is required when it is removed 
from the mold. Some metal parts can 
also be molded while the piece is in 
the mold. 

The reason other companies have not 
used this laminated phenolic plastic 
more frequently lies in the initial cost 
of the die and the fairly high cost of 
the lamination itself. 

The outstanding properties of lami- 
nated phenolic plastic are its dimen- 
sional stability, its acid, chemical and 
water resistance. Although it has a 
great electrical insulating quality, this 
quality is not taken advantage of in the 

Martin also used laminated plastic- 
bonded wood in a long bomb day door 
made by Bender Aircraft. Though not 
much information is available as to 
their process, it scents to be in the 
same trend as those of other manu- 
facturers. 

One manufacturer uses an inside mold 
which he subdivided in small parts. In 
molding a wing, a jig is made for all 
the ribs. On this jig two or more 
laminations are laid with urea formalde- 
hyde or polinilester in between. The 
jigs are placed in a rubber bag from 
which all air is withdrawn. This bag 
acts as a clamp on top of every wood 
lamination and curves it to any shape 
the mold might have. The molds and 
ribs are then laid one after another on 
the spars which are made by almost 
the same process. These arc again 
placed in the bag for gluing, and finally 
the stressed skin, which is made of 


3 1/45 in. mahogany lamination, is laid 
on top of the ribs and spars, which are 
placed in the rubber bag. Air is with- 
drawn and the bag is placed in an auto- 
clave in which a pressure of 80 to 100 
lb. is applied while the mold is raised 
to a temperature of about 200 deg. F., 
depending on the type of resin used. 

Another process is based on an out- 
side mold made of iron, the counter- 
mold being also a rubber bag. The glue 
used is phenol formaldehyde which at 
first was the only one that endured boil- 
ing once it was set. The mold is self-heat- 
ing in the sense that pipes have been laid 
inside so as to be able to apply the 
full steam, and thus cure easily the 
phenol which has set at around 300 
deg. F. Though the iron mold was 
used for the Fairchild 46, its cost was 
so great that now it has been replaced 
by a cheaper mold made either of wood 
or of a lighter metallic material. The 
advantage of this process is that as the 
mold is outside, the pieces come out 
with a perfect finish, whereas in the 
process in which the outer surface is in 
contact with the rubber, the inside 
comes out of the mold smooth but the 
outer surface has to be smoothed down. 
In this latter process there is the ad- 
vantage that once the mold is estab- 
lished, any rubber bag bigger than the 
mold can take care of it, the only restric- 
tion being the pressure tank. In the 
former process, each mold requires its 
special rubber bag. 

Timm Aircraft Corp. has released 
very little information regarding its 
plastic process. Timm apparently uses 
an inside mold of the desired shape, 
lays on top all the different layers of 
spruce which have been cut to the 
desired shape and impregnated with 
resin. These are superimposed on top 
of one another, cured and then assem- 
bled on a frame made beforehand. The 
curing is done under dry heat in a big 
oven 10x10x40 ft. which can hold a 
wing fuselage and tab at the same time. 
The only drawback in the assembly 
of Aeromold is that, contrary to other 
processes which have — depending on 
the kind of glue they use — a margin of 
several hours for the setting of their 
glue line, Aeromold has to cure in the 
oven at least an hour after applying 
the glue. The resin seems to be about 
half-way between a cold setting and a 
hot-setting resin, allowing the final cur- 
ing to be done at a temperature under 
200 deg. F. See Fig. 9, page 40. 

Still another method used in this 
country consists of two layers of ply- 
wood with a layer of cork sandwiched 
between. The advantage of this process 
over the other is the total absence of 
spars or ribs, allowing an entire 
stressed skin for wing or fuselage. To 
reinforce the cork a thin wire mesh is 
laid in the middle. The mold is made 


of a thin metal skin stressed on the 
airplane principle, with heating tube 
coming in contact. The countermold is 
made of a rubber bag of the shape of 
the inside. The whole wing is made at 
one time of a single piece including 
the leading edge reinforcement. The 
resin used is hot-setting phenol formal- 
dehyde. The wing comes out of the 
mold highly polished and needs only to 
be closed at the trailing edge. A three- 
ply spruce veneer is used on both sides. 
So far, only a small wing part 3 ft. 
long has been produced. It was able 
to withstand the weight of five men. 

The Atfield plane, of which little has 
been heard lately, is also a plastic type, 
though the plastic used is of the cellu- 
lose nitrate type. The plane is of 
geodetic construction and the setting 
is done at room temperature. A frame 
rather than a mold is used, and the 
strips of wood are interwoven. 

The same kind of construction is used 
in the Plexweve airplane made by the 
Plcxweve Aircraft Corp. 

Bowlus, the manufacturer of sail 
planes, is worth mentioning. Taking 
advantage of a Lockheed development 
made some years ago, Bowlus starts 
with a concrete mold made in the 
shape of half a nacelle. For the sail- 
plane, all layers are deposited in proper 
order and well coated with resin glue. 
A rubber bag is placed on top, the mold 
closed with a wooden frame and the 
veneer compressed into shape. 

Other experiments have been con- 
ducted in the cold-setting type of resin. 
The molds primarily were made of 
wood, but Catalin Corp.’s phenolic resin 
mold is now being used in which both 
male and female dies have been made. 
Between the layers of wood there is 
spread a cold-setting phenol glue, and 
to accelerate the setting the mold and 
layer is heated lightly up to about 180 
deg. F. in a kind of kiln in which the 
moisture content is thoroughly con- 
trolled so that the wood does not “lose 
its life”; i.e., lose its moisture and 

All these processes deal with wood 
impregnated or not set under heat. 
However, various developments have 
been conducted under different names: 
superpressed, compressed, improved 
wood, densewood, etc. In other words, 
the wood is given not only a chemical 
treatment but is mechanically treated as 
well. The pressure varies from 500 
lb. to 3,000 lb. per sq.in., which pres- 
sure is governed so as to avoid splitting 
the wood under pressure or springback 
once the pressure is relieved. The 
wood which has been thus compressed 
and chemically treated results in a 
material that is heavier than water with 
a density over 1.00. 

Under the "Schwartz process” a 
(Turn to page 12S) 
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adaptable to work where there is 
little working space available . . . 


“Much credit for the successful n 
work on our planes is due to the Snap-on tools with which the 
majority of our mechanics work.” . . . says Richard S. Stadden, 
Assistant to Superintendent of Maintenance, Chicago & Southern 
Air Lines, Inc. "Our mechanics have found Snap-on tools adaptable 
to work when there is litde room available, where the fitting of a 
tool is of the utmost importance to a dependable job and where the 
strength of the tool saves time and in many cases prevents injuries.” 
To serve air lines, aircraft plants, shops and schools, Snap-oi 

is 34 tool-stocked branches in key cities throughout America . . 
(•£■>. rfi. with 550 trained representatives traveling 
daily schedules, bringing tools direct tc 
"see and try before you buy.” 
catalog and full information see your 
1 Snap-on salesman, or write . . . 
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WELDED STRENGTH 


IN EXCESS OF STANDARD SPECIFICATIONS 

FEDERAL UNI-PULSE SPOT WELDERS, used estensively in the fabrication of sheet stainless and aluminum alloys, 
are a contributing factor of great importance in the mass production of aircraft. Micrographs of Uni-Pulse Spot 
Welds on various gage thicknesses of 24 S-T Aided, as illustrated above, show welding results with strength IN 



CDI15DLIDnTED 



I E V E M E N T . . 

■ttii cuh. 

Consolidated accomplished “mass production” long before the present national emergency. 
Records of its planes in flight were matched by record completion of the largest order for twin 
engined Navy patrol bombers ever placed. Then came Army's B-24, nine months from conception 
to the air ... a triumph of manufacturing coordination. Now, with two million square feet of 
factory in operation and another two million feet ready soon. Consolidated's great plant 
and skilled working force is meeting the challenge of delivery in quantity. 


North Atlantic Ferry 
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interesting. In Montreal I was greeted 
by Capt. A. S. Wilcockson, well known 
for his work with the Mayo composite 
plane, who was in charge of the Air 
Division of the Canadian Pacific Ry. 
Co. He told me that I was the second 
American to volunteer, the first having 
been a young pilot who had gained 
most of his flying experience in Cen- 
tral America. Others to join our little 
group included Hal Sweet, Penny 
Rogers, Earl Ortman, and many more. 

Although I had joined up in August, 
it was late September before we got 
our preliminary flying program organ- 
ized. Two Lockheed Hudsons arrived, 
all fitted up as check planes to test the 
instrument flying abilities of the va- 
rious volunteers. These tests were 
under the supervision of D. C. T. 
Bennett, flying superintendent of the 
air division, who later led the first 
formation flight across. Those of us 
who passed the tests were given con- 
tracts. Pilots received $1,000 per 
month, co-pilots or first officers, $800 
per month. The crew was completed 
by a radio operator who was paid $600 
a month. I was appointed a captain 
and assigned a crew. Part of the 
duties of each crew was to conduct a 
thorough test flight program with each 
bomber prior to the actual ferry flight, 
carefully checking engine power and 
fuel consumption. 

The Lockheed Hudson, a military 
version of the Lockheed Model 14 
transport, is well known. As delivered 
in Canada they are already marked 
with RAF insignia, and are camou- 
flaged for service over Europe. Pow- 
ered with two. Wright GR1820-G205A 
Cyclones the Hudsons have a normal 
gross weight rating of 18,500 lb. How- 
ever, with additional gas load, extra 
equipment, and spare parts carried 
across they were overloaded to a gross 
of 21,500 lb. Total fuel capacity was 
about 1,050 gal., and 36 gal. of oil. 
Radio equipment was Bendix, one trans- 
mitter and two receivers, with loop 
direction finder. Instrument equipment 
is standard and includes an automatic 
pilot Celestial navigation equipment 
was provided for the lead plane of the 
squadron only. Actual navigation was 
done chiefly by dead reckoning, figur- 
ing known and estimated winds along 
the course as determined from weather 
maps based on such information as 
could be obtained prior to each flight. 
Pan-American Airways allows an error 
of 30 mi. in 1,000 mi. when flying by 
dead reckoning. On my first ferry trip 


I was off just about 45 mi. in 2,100. 

In addition to standard equipment, 
the Hudson is fitted with a collapsible 
rubber lifeboat built into the cabin door 
in such a way that it is released auto- 
matically if the plane is forced down on 
the ocean. These lifeboats are inflated 
from air bottles and are equipped with 
emergency water and food rations, and 
with signal flares. 

Goodrich de-icers are mounted on 
the leading edges of wings and control 
surfaces of the Hudson. In addition an 
ice-resistant compound known as Kil- 
frost was smeared over the de-icers and 
all leading edges. Kilfrost has a very 
definite time limitation, but up to five 
or six hours it will cause ice to break 
away after forming. The combination 
of de-icers and Kilfrost worked per- 
fectly under all icing conditions which 
I experienced, but I do not think this 
could be counted on under bad icing 
conditions for longer than 5 or 6 hr. 

Since only sufficient fuel capacity is 
provided in the Hudson to allow a com- 
fortable margin for the flight, it is quite 
important that consumption be closely 
controlled. Use of power was limited 
to the minimum efficient horsepower 
per engine on the actual ferry hop. This 
was calculated in advance to fractions 
of a horsepower, varying with decreas- 
ing fuel load, to achieve optimum fuel 
consumption. Each plane was put 
through a thorough flight test program 
in Canada, under simulated trans-At- 
lantic load conditions, to determine 
actual fuel consumption precisely. I 
made one test run of about 900 mi., at 
an indicated air speed of 135 m.p.h., at 
altitudes of 7-11,000 ft., and established 
a fuel consumption of 67 gal. per hr. 
On another test run I climbed to 9,000 
ft. with a crew of three in the plane and 
established an average consumption of 
66 gal. per hour for a flight lasting 
4 hr. and 7 min. Indicated air speed 
at level flight cruising was 137.5 nau- 
tical m.p.h., and true air speed 157 
nautical m.p.h. Later I found that the 
actual fuel consumption of the first 
ferry trip was at the rate of 73.5 gal. 
per hr., with a land-to-land ground 
speed of 204 nautical m.p.h. The high 
speed of the trip, considering the low 
power at which the engines were oper- 
ated, resulted partially from favoring 
winds and also due to the altitude of 
16-18,000 ft. at which most of the trip 
was flown. Block-to-block ground speed 
was only 185 nautical m.p.h., due to a 
delay of about an hour after making my 
landfall in the British Isles. This delay 
was chiefly caused by local storm con- 
ditions which made it difficult for us 
to orient ourselves for the final ap- 
proach to our assigned terminal field. 

After completion of flight tests in the 
vicinity of Montreal, I was ordered 
to proceed to Newfoundland and await 


start of the first Atlantic delivery flight. 
The trip from Montreal to Newfound- 
land, about 900 mi., was made non- 
stop and by dead reckoning navigation 
to simulate trans-oceanic conditions. 
We carried a full load of fuel and made 
the trip without benefit of radio. Three 
planes made the flight in formation, 
arriving in good order at a barren but 
well equipped base near the Newfound- 

After two weeks of waiting we re- 
ceived word from Montreal on the 
morning of Nov. 10, that Bennett, our 
flight superintendent, would arrive in 
the early afternoon to lead our forma- 
tion across to England that same eve- 
ning. We now had our entire group of 
seven planes on the line and ready for 
the trip. The rest of the day was spent 
in a minute check of all equipment. 
Parachutes and life preservers were 
carefully readied. Emergency rations 
were inspected and stowed away, con- 
sisting of several gallons of water, half 
a dozen cans of beef and half a dozen 
tins of chocolate. The emergency life- 
boats previously described were ex- 
amined, along with Very pistols and 
signal flares. But no fire arms were 
given out as we were not supposed to 
fight, even if we ran into trouble. Since 
we were civilian pilots we wore no 
uniform of any kind. 

Bennett landed in the early afternoon 
and called a conference of the flight 
captains. He had complete weather re- 
ports from stations in Canada, Ireland 
and England, and the weather bureau 
at our Newfoundland base prepared a 
detailed weather map and forecast of 
conditions along the proposed route. 
Each captain was provided with a small 
folder carrying a sketchy copy of this 
weather map and the report of known 
and estimated wind conditions. From 

flight plan which covered every con- 
ceivable contingency. We were to fly 
a great-circle course. If we entered 
instrument flying conditions we were 
to break formation according to a pre- 
arranged plan and continue on our own. 
Up to a pre-determined point, about 
4j hr. out, each Captain was to decide 
whether to continue the trip or turn 
back, depending on conditions. After 
passing that point we were required to 
continue in any case. When he had 
completed his explanation of our flight 
procedure none of the captains had 
cither suggestions or criticisms to offer. 
We were ready for the take-off. 

We were a pre-occupied group at 
dinner, 21 of us scheduled to undertake 
the experiment which would determine 
whether or not American bombers were 
to be delivered thereafter by mass for- 
mation flights. There were four Ameri- 
can crews and three British. The Brit- 
(Turn to page 134) 
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Now in the Navy — the “V” in-line, air-cooled, highly super- 
charged 12 cylinder Ranger engine. No other powerplant pro- 
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ishcrs seemed cool as cucumbers, but 
I think most of the Americans shared 
my own feeling of tension. X felt very 
much "on the spot". These British 
people had hired us to do a job of 
delivering their much needed airplanes 
for them. We were the “fair-haired” 
boys on whom they counted to deliver 
the goods. There wasn't much time or 
inclination to think of ourselves as 
"carrying the torch of liberty" but I 
do know that I felt a responsibility to 
uphold the honor and traditions of 
American pilots in general. Already 
there had been quite a few American 
volunteer pilots rejected after a flight 
test punctured their exaggerated claims 
of flying experience. And there had 
been some grumbling among the Cana- 
dians about these American pilots with 
padded log books. 

At a little before 7 p.m. I collected 
my crew and climbed into the plane. 
Mine was number six in the seven- 
plane formation, last on the right leg 
of the Vee formation. On the dot at 
7 :30 Bennett moved down the runway 
in the lead plane, his lights reflecting 
back from the snow piled along the 
runway. His plane lifted slowly after 
traveling two-thirds the length -of the 
mile-long runway, and disappeared into 
the night. The other four planes ahead 
of me took off in rapid succession and 
soon it was my turn. There was noth- 
ing unusual about the take-off and, as 
visibility was good, we easily located 
the running lights of the other planes 
and were soon in position in the for- 

We reached an altitude of 9,000 ft., 
which we held for the first leg of the 
flight in order to gain the benefit of 
favoring winds, and also to top a thick 
cloud layer which hid the Atlantic as 
far as we could see. The moon rose 
and shimmered across the sea of clouds. 
The air was calm and clear and our 
plane behaved perfectly. We all fol- 
lowed the leader and let him do the 
navigating. It was an auspicious start 
for the flight. 

Although we had interplane radio 
communication and were permitted to 
use it at this stage of the flight, there 
was little occasion for its use. We had 
agreed in advance on a plan of pro- 
cedure if weather conditions forced us 
to break formation. Each captain was 
to turn off course a prescribed distance 
and then proceed to his destination on ■ 
his own. A median point had been 
established in advance, at about 4J 
hr. out, beyond which all planes were 


to proceed to England. As mentioned 
earlier, if trouble developed prior to 
reaching that point the plane in trouble 
was to return to the take-off field. 

After a few hours of comparatively 
good flying weather we found the cloud 
formations extending up into our path 
and we were soon in an active storm 
area. This storm had been charted on 
our flight map and we climbed to 16,000 
ft. in an attempt to get over it, but 
without success. Shortly we all plunged 
into rain and black storm clouds. We 
began bouncing around in lively fashion 
and I decided at once to turn off course. 
We flew due South for 20 min., then 
turned back on course, allowing a few 
degrees for the deviation from the 
original flight plan. Within a few min- 
utes after breaking formation we began 
to pick up a load of ice. Already I was 
feeling the effects of the altitude and 
my first oflicer, as mentioned earlier, 
was completely incapacitated by now. 
To get rid of the ice I had climbed 
rapidly to 18,000 ft. and we soon were 
free of the worst of it, though the storm 
continued unabated. It was reasonably 
warm inside the cabin, but the outside 
temperature had dropped to — 23 deg. C. 
Our oxygen equipment was not elabo- 
rate and, what with the storm and dark- 
ness, I did not try going anv higher, 
but held level at” 18,000 ft.’ for the 
remainder of the flight until time to 
let down. Our weather map had indi- 
cated that we would be in the storm 
area for about an hour but it actually 
extended almost all the rest of the way 
across. Several low pressure areas had 
apparently jammed up together into one 
big disturbance and we droned along 
through the “soup" at 18,000 ft. for 
hour after hour. Presently one of the 
engines began to roughen up and drop 
a few revs. Probably it was icing trouble 
as it soon steadied down to work again 
and did not bother us further. 

At this stage of the flight my mind, 
like the engine, was skipping a beat 
occasionally. I supplemented my breath- 
ing by drawing on the oxygen bottle 
and managed to keep fairly clear- 
headed. What worried me most was 
the behavior of the automatic pilot. 
The wing would dip in the rough air 
and then come up very slowly. I studied 
the instruments for some clue to this 
performance, afraid to trust my own 
senses against the automatic pilot, and 
noted that the oil pressure for the 
automatic pilot was low. I reached over 
and disengaged the automatic pilot and 
flew manually for about an hour. As 
I disengaged the pilot the hydraulic 
pressure gage, which should have read 
100, was wavering around 35. Since 
the servo motor is operated by this 
hydraulic pressure it was obvious that 
the low pressure was responsible for 
the sluggishness of the controls. Doubt- 


less due to faulty maintenance some loi- 
eign matter in the hydraulic system 
had been causing valve leakage and con- 
sequent reduction of pressure. Permit- 
ting the hydraulic system to idle for a 
period seemed to solve the difficulty 
for after I re-engaged the control there 
was no more trouble from that source. 

After carefully refiguring my course 
and allowing for estimated winds I reset 
my time of arrival, moving it up by 
30 min., and when 1 hr. from my desti- 
nation I began to let down. It was 
still soupy weather and black as pitch 
but at about 11,000 ft. we broke out 
between two layers of clouds and could 
see faint daylight beginning to break 
ahead of us. We continued down until 
at 8,000 ft. the ocean was visible below 
us. I continued at this altitude for half 
an hour, keeping close to the cloud layer 
above me just in case those imaginary 
Messerschmitts should materialize. At 
0806 Greenwich Mean Time I spotted 
a dark shadow on the water which soon 
turned out to be an island. We had 
made landfall 15 min. ahead of schedule. 

We circled the island in an attempt 
to identify it and fix our position on 
the map. At this point a plane came 
out of the storm and after a few 
anxious moments I identified it as Ben- 
nett's ship, which later proved correct, 
as he reported making his landfall at 
about the same time and place as I had, 
but before I could intercept him he had 
plunged into another cloud bank and 
was gone. 

The area was full of local rain squalls, 
making visibility bad. I finally dropped 
down to an altitude of 1,000 ft. but it 
was still impossible to identify our posi- 
tion with certainty. At this point a 
wing tank ran dry, and, as I switched 
over, I noticed that the master fuel 
gage for all wing tanks was not func- 
tioning at all. There was another 100 
gal. in the fuselage tanks, but how much 

beginning to run low I decided to use 
emergency procedure and ask for a 
radio bearing, although we were under 
strict orders to avoid this if possible. 

My radio operator soon got a bearing 
but it didn’t fit my idea of our location 
and I asked for a confirmation. But 
when my operator tried to reach the 
station again they refused to answer. 
After circling the island for 45 min.. 
with fuel running dangerously low, I 
authorized the sending of a “priority” 
message, which demands immediate at- 
tention. This got us a proper bearing 
in short order and we flew on to our 
destination without further delay. 
However, I heard a great deal about 
this priority message later as it stirred 
up quite a protest in British radio cir- 
cles. Apparently they differed consider- 
ably from my own estimate of the 
(Turn lo page 136) 
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As a current advanced pursuit type of the U. S. Army Air Corps, the Curtiss “P-40” 
— built by the Curtiss Aeroplane Division of Curtiss-Wright Corporation, Buffalo, 
N.Y. — is in mass production as part of the national defense program. NORMA-HOFF- 
MANN PRECISION BEARINGS are employed in the controls, in the Curtiss electric 
propeller, and in the Kollsman instruments. 


NORMA-HOFFMANN — identified with the aircraft industry from its earliest days 
— pioneered many of the important bearing types now standard in aviation practice. 
Today, practically all representative American builders of airplanes — whether for 
military, commercial or private service — use NORMA- 
HOFFMANN PRECISION BEARINGS in the controls, 
in engines and engine accessories, in instrument equip- 
ment, or in radio and photographic apparatus, “where 
the bearings must not fail”. 


NORMA-HOFFMANN BEARINGS CORP’N., STAMFORD, CONN., U. S. 


Write for the Catalog, Holing PRECISION BEARINGS 
in 108 scries and over 3000 sizes, for every load, speed and 
duty in aviation service. 
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good and serviceable condition on Brit- 
ish soil. I could have made a pre- 
cautionary landing on most any piece 
of pasture land, but would have run 
the danger of damaging the plane. 

As I approached my destination it 
was necessary to fly across a small 
land-locked harbor at fairly low altitude, 
due to a combination of high hills and 
a low cloud bank. We had been in- 
structed to let down our landing gear 
and fly below 1,000 ft. when crossing 
settled areas, in order to keep from 
being shot down by anti-aircraft gun 
crews. So I had the gear down as we 
approached the harbor, but even so 

patrol boat in the harbor trained its 
guns on us. We dropped even lower, 
throttled back the engines as much as 
I dared, and circled over the boat while 
the radio operator signaled them our 
friendly intentions. No shots were 
fired and we straightened away for 
the landing field. 

We landed on the 11th of November 
after 11 hr. and 11 min. in the air. 
Bennett and two other planes were 
ahead of us. All arrived safely within 
an hour. The first mass delivery flight 
had proved to be a complete success. 
Lockheed planes and Wright engines 
had come through with flying colors. 

view of the secrecy with which our 
flight was prepared and conducted, 

hand. When all had arrived we pro- 
ceeded to the RAF mess hall for a 
hot breakfast, which was most welcome. 
Not a word was said about the flight 
by Bennett, and no congratulatory 
phrases were wasted on us. England 
was at war and every man was expected 
to do his duty— even Americans. In 
this spirit we returned to Canada to 
carry on with the job. But just six 
weeks later, on Christmas Eve to be 
exact, when I was back in Newfound- 
land preparing to take off on my second 
ferry hop, a typed memo arrived from 
Bennett thanking us all for our con- 
tribution to the British War effort. 

I might mention the fact that during 
that first ferry flight I smoked my most 
expensive cigarette. Smoking had been 
strictly forbidden while in the air, but 
during some of the anxious moments 
recounted above I sought solace and 
relaxation throiigh a few hurried puffs. 
Somehow the organization learned of 
my fall from grace and I was officially 
informed that I had violated approved 


ol! P thLt'’first ferry flight was: •'Don't 
smoke while en route." I pass this 
advice along to all pilots aspiring to 
a place in the trans-Atlantic ferry 
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in the National Defense Program, needs 
an immediate field for manufacturing 
and testing, with neighboring property 
available for the construction of plane 
factories and the related services of the 

One subcommittee reported an esti- 
mated cost of upwards of $3,000,000 to 
acquire the property of the gas com- 
pany bordering on the airport, remove 
the storage tank and lengthen runways 
to accommodate large transport planes. 
Even though these improvements were 
to be made, they would merely be of a 
temporary character and would provide 
no means for future expansion. And 
$3,000,000, reasoned the Airport Com- 
mittee, would go a long way toward 
construction of a new and modern 
airport. 

So Colonel Evans assigned a sub- 
committee to seek a new location and 

specting likely' sites. In all, eleven dif- 
ferent locations were surveyed. The list 
was gradually narrowed for a variety 
of reasons, chief of them being that 
landowners, when they found out what 
was up, sought to skyrocket prices. 

The committee learned that the state 
of Michigan held title to most of a tract 
of land roughly 6 sq. mi. in area bor- 
dering on the northern city line of 
Detroit. 

State officials agreed to withhold the 
entire tract from public sale under the 
Scavenger Tax Act. Colonel Evans am! 
his subcommittee selected a preferred 
square mile bounded by Eight and Nine 
Mile Rds. between Coolidge and Wyom- 
ing— an ideal location for the air travel- 
ing public of Detroit. 

But no sooner had the news reached 
the public than an unholy cry of terror 
went up from surrounding communities. 
The desired tract itself is located en- 
tirely within the limits of the Village 
of Oak Park, tenanted largely by wage 
earners who welcomed the prospective 
increase in the village revenue which 
the new airport would bring. But the 
municipal neighbors of Oak Park, such 
as Ferndale, Pleasant Ridge and the 
highly restricted Huntington Woods and 
Sherwood Forest could not see it that 


way at all. These communities raised 
the familiar objections of noise, con- 
fusion and lowered property values, 
and undoutbedly had memories of a 
previous experience with the municipal 
activities of Detroit. 

This was the community frame of 

faced. The citizens held protest meet- 
ings, circulated petitions, got legal aid, 
and altogether raised such a hue and 
cry that the Board of Supervisors with- 
drew its approval of the new airport. 

Then Colonel Evans really went into 
action. He didn’t wait for the fighting 

their meetings. They heckled him; 
they attempted to howl him down; they 
would scarcely permit him to talk. But 
he kept coming back for more. He em- 
ployed courage, plain but persuasive 
common sense, plus a complete knowl- 
edge of the project he was presenting. 
Whether his endurance was greater than 
theirs, or whether they developed a 

is beside the point. The point is that he 
continued to come back until the pro- 
testing voices gradually toned down 
sufficiently for the Colonel to tell his 
story uninterruptedly, in addition to 
getting in a few good licks in the name 
of patriotism and national defense. He 
and members of the committee, which 
includes such prominent figures as Wm. 
B. Stout, Gar Wood, president George 
Mason of Nash-Kelvinator, Col. J. G. 
Vincent of Packard, president Phil 
Huber of Ex-Cello, vice president 
Ernest Breech of General Motors, Du- 
rand Brown, G. F. Dittmer, A. L. 
Lott, R. J. Meurer, William Murray, 
John J. Ross, LcRoy C. Smith, Jay 
Gibbs and George N. Higgins suffic- 
iently mollified the opposition to get the 
Supervisors again to reverse themselves 
and grant full and final approval for 
the project. Throughout its delibera- 
tion the committee has been actively 
aided by William M. Walker, Jr., Com- 
missioner of Public Works. 

The committee recommended to the 
Mayor that the new airport be confined 
strictly to the use of those planes equip- 
ped for instrument flying. This is an 

to Colonel Evans, which the present air- 
port does not require. Thus the present 
Municipal Airport can be used for 
student training and flying, private 
ships and city air tours. 

The committee has been advised that 
the Federal government and WPA 
officials had approved an expenditure of 
Detroit funds up to $3,500,000 for con- 
struction of runways and other develop- 
ments of the project. Mayor Jeffries and 
the Common Council are expected to 
take immediate steps to expedite the 
matter and have been requested to ap- 
prove condemnation proceedings to ac- 
quire the necessary property. 
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Do you want to get the right start 
in aviation? Then read this letter 
from a Boeing School Grad .... 


--“rlssSsSrs. ■ . ■ 


lours truly, 




In starting your career in aviation, the school’s "the thing.” 
And here are the reasons Boeing School of Aeronautics is 
outstanding. It was founded and is operated by the world’s 
most experienced air transport organization — United Air 
Lines. It is located right on the 890-acre Oakland, Califor- 
nia, Airport— where students meet and watch the men 
busy in positions for which they are studying. There are 8 
career courses to choose from — 35 subjects. It is a school 
that is government-approved in flying, mechanics, and as a 
repair station. There are 17 modern shops and laboratories; 
6 different types of training planes; 35 competent instruc- 
tors — small classes; and all-year flying weather. 

Boeing School Grads Make Good 

Today Boeing School Grads are at work in 48 different or- 
ganizations. If you are serious about making aviation your 
career, fill in coupon below and send it at oi 


BOEING SCHOOL OF AERONAUTICS 
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then, is the principal job that the air- 
scoop has to do. 

It is recommended that in the design 
oi a practical airscoop, the first lines 
laid in should be straight lines from the 
top of the carburetor flange and at right 
angles to it. 

The elbow or turn in the scoop is 
usually the one feature which causes 
the maximum amount of difficulty . . . 
most of the trouble is caused by the 
efforts which are put into providing a 
smooth turn. In such cases ... air 
entering the scoop simply cannot pro- 
ceed through the scoop at high velocity 
without piling up along the outer radius. 

The abrupt turn is definitely a de- 
sirable feature, provided that the cross- 
sectional area through the turn is not 
restricted by the use of a large radius 
for the outside of the turn. 

In a smooth radius elbow, the air is 
continually thrown against the outer 
radius by virtue of its centrifugal force, 
with the result that there is no oppor- 
tunity for the flow to become equalised 
across the area of the passage. 

In the case of most under-cowl types 
of scoop, the natural space limitations 
call for a design of passage which is 
rather low in the vertical dimension and 
rather broad in the horizontal dimen- 
sion. ... A duct with a high aspect ra- 
tio is definitely recommended, and it 
should be continued in this form as 
close to the actual elbow as possible. 
In the case of the high aspect ratio el- 
bow, the velocity along the inner and 
outer walls of the scoop differs by a 

case in the elbow of low aspect ratio. 

In most scoop designs there is a defi- 
nite limitation in overall height, and 
here again the high aspect ratio design 
is advantageous in that it permits a 
greater straight length of duct at the 
carburetor for a given area and given 
total height. 

A third advantage of high aspect 
ratio is that the loads on the heater 
valve are reduced. . . . 

The function of the heater valve is 
to provide for the admission of hot air 
to the scoop in quantities ranging from 
zero to 100 percent of the total. In many 
designs of scoop where the heater valve 
is immediately above the carburetor en- 
trance, it is a practical impossibility to 
obtain good temperature and pressure 
distribution at the carburetor, due to 
the extremely short distance allowed ior 
the air to become mixed and its pressure 
equalized. 

By putting the valve around the cor- 


ner and ahead of the elbow, the turbu- 
lence produced in the elbow is used to 
assist in thorough mixing of the hot 
and cold air streams. Since the valve is 
at a maximum distance from the carbu- 
retor entrance, the pressure disturbance 
caused by variations in the valve posi- 
tion becomes a minimum. 

In some designs of scoop that have 
been tested, it has been found that the 
major portion of the power loss experi- 
enced when going from full-cold to full- 
hot was due to constricted hot air pas- 
sages in the scoop, and that the major 
changes in fuel-air ratio in going from 
full-cold to full-hot were due to pressure 
disturbances caused by the heater valve 
itself. ... 

In the case of scoops which project 
above the cowl line, the shape of the 
scoop is usually pretty well established 
after the foregoing design considera- 
tions are followed. A certain amount 
of area is required to provide proper 
breathing capacity for the engine and 
. . . the area of the mouth of the scoop 
should normally be kept within 75 to 
100 percent of the area of the carburetor 

In the case of under cowl types of 
scoops, the situation is somewhat more 
complicated due to the increased length 
of scoop and the necessity for turning 
several corners in going over the cylin- 
ders and coming out under the lip of 
the cowl. Here again it is felt that the 
minimum cross-sectional area of the 
horizontal passage of the scoop should 
be from 75 to 100 percent of the area 
of the carburetor entrance. In most 
types of under cowl scoops a fair 
amount of area is available at the mouth 
of the scoop to provide a good, smooth 
approach. Full advantage should be 
taken of all space at this point. . . . The 
final vertical portion of the scoop lead- 
ing to the carburetor entrance should be 
especially watched to prevent any rap- 
idly diverging areas at this point. 

Most of the material in this paper 
may be summarized in the following five 

RULE I — Provide the maximum length 
of straight section of scoop immedi- 
ately ahead of the carburetor. 

RULE II — Use a sharp right angle 
elbow — not a smooth turn. 

RULE III — Maintain a high aspect 
ratio in the scoop passages and elbow, 
insofar as possible. 

RULE IV — Keep the heater valve as 
far away from the carburetor as possi- 
ble and locate it on the far side of the 
scoop elbow. 

RULE V — Maintain at least 75 percent 
of the area of the carburetor entrance 
throughout the scoop and also at the 
heater valve. Avoid rapidly diverging 
seejions, particularly just ahead of the 
carburetor entrance. 


Attendant To The Operation 
Of Transport Aircraft 

United Air Lines Transport Corp. 

The ice formations adhering to the 
component parts of an airplane may be 
grouped into major classes: (I) those 
producing a loss of flight performance, 
and (Ilj those which serve as an an- 
noyance to the operators or occupants 
without primarily affecting the flight 
characteristics inherent to the design 
of the aircraft or its engines. 

Removal of ice forming on wings . . . 
is not always assured by merely start- 
ing deicer operation as the icing region 
is entered and stopping their operation 
after emerging. Experience has shown 
that such a procedure often aggravates 
ice roughness along the wing without 
removing any appreciable amount. The 
procedure adopted . . . has been to pur- 
posely avoid operating the deicers until 
an ice thickness of approximately J in. 
is attained. They are then operated for 
a short period to sufficiently crack loose 
this thicker formation so that it is 
blown from the wing in sizeable sheets. 
The deicers are then turned off until 
the ice thickness again approximates J 
in. Intermittent ice removal in this 
manner is continued . . . 

Rubber inflation deicers bring up 
other points that bear mentioning. . . . 
After their rubber ages or takes on a 
slight permanent set . . . they lose 
some of the resilient qualities originally 
possessed. Eventually “ballooning" de- 
velops. Ballooning is a lifting of the 
deicer from the wing surface which 
makes the part appear to be partially 
inflated, though system air pressure is 
not present in the tubes. Employment 
of vent holes in low pressure areas has 
only partially relieved the likelihood 
of ballooning. 

The obstruction of the pilot’s for- 
ward vision by ice accumulations on air- 
plane windshields is probably the most 
. . . frequently encountered annoyance 
formation. The most common method 
now in use for anti-icing windshields is 
the use of a heated air blast on the 
inside of the glass. The system is fairly 
effective in light and moderate icing 
conditions. In glaze . . . and for rime 
forming at low temperatures, however, 
it is of no benefit. 

Different fluids (alcohol, glycerine, 
ethylene glycol, etc.) have been sprayed 
against the outside of the glass. None 
have proven satisfactory in themselves. 

In conclusion it can be fairly stated 
that much progress has been achieved 
during the past few years in the im- 
provement of all aircraft anti-icing 
equipment. However, much still needs 
to be accomplished before air transport 
operations will be able to operate with- 
out regard to possible icing conditions. 
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To help you keep pace with increased 
production demands CP offers the 
world's largest line of Compression 
Riveters — double purpose tools which 
are ideal for dimpling as well as rivet- 
ing. For portable, bench or pedestal use 
. . . available with yokes of various 
shapes, sizes, reaches and gaps. 

Send for booklet SP 1 85 1 and additional 
data on the most complete line of pneu- 
matic and electric airplane tools. 
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Shear Lag Problems 

(Continued front page 49) 


which correspond to Eqs. ( 13) for the 
beam of constant cross-section are ob- 
tained in a similar way and may be 
written in the form 



Evaluating Eq. (14) one finds that 
w,„ is the smallest at the root (most 
highly stressed) section and that one 

where / is a simple function of its two 
arguments in and (E/G i ( tV/L), 

L = " (0 (16) 

/ p (x) dx 


with k|. k a . x n and n having arbitrary 
constant values. 

As an example of the application of 

beam of constant cross-section, carrying 
a uniformly distributed load p 0 , so that 
M = (*)Po**- In this case 

— flfll 


Front Eqs. (13) follows 


r cosh fc (1 — x/l) + It sinh kx/l 1 
cosh k J 

that the ratio of actual stress and 
eatest “elementary” stress is given by 


denoting the distance of the center of 
gravity of the load curve from the built- 
in end of the beam (Fig. 2). 

No such simple statement is possible 
in the case of tapered beams. One of 
the purposes of this article is, however, 
to point out that shear lag is to a con- 
siderable extent a function of beam 
taper, that is to say a function of the 
spanwise variation of width 2w, height 
It and sheet thickness t. In most cases 
it will be found that taper reduces shear 
lag compared with what it would be for 
untapered beams. It is theoretically 
even possible to avoid shear lag entirely 
in the sense that every beam has fully 
efficient chord members for one kind of 
loading. This is the case when the load 
distribution is such that the product oi 
elementary bending stress Os, and the 
sheet thickness t, ta„, has a constant 
value all along the span. 

The equations for tapered beams 


(21) 

T , cosh fc(l — x/l) + frsinhfcx/l~|2\ 2 
|_-‘ + cosh k J** • 

If we take a beam for which 


in = 2, X*= 


49 _0 
71 ’ E 


| ,k = 6.25 


we obtain the stress pattern which is 
plotted in Fig. 3. 

It is believed that the present method, 
the chief results of which are the equa- 
tions (6) and (17). represents about as 
convenient a solution of the shear lag 
problem for monocoque construction as 
it is possible to obtain. 
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Seaplane 
or Landplane 

For Transoceanic Service 


An inadvertent omission occurred 
when the conclusion to Mr. M. E. 
Gluhareff’s (Chief of Design Vought- 
Sikorsky Aircraft) article, appearing on 
page 38 in the March, 1941, issue of 
Aviation, was not printed. Dealing 
with long range, transoceanic flying 
boats and landplanes, it was the author's 
belief that flying boats of 50-100 tons 
gross weight would compare more than 
favorably in performance with land- 
planes of similar size. The conclusion 
to his article is as follows : 

Conclusions 

Passenger and crew psychology oi 
safety and security in case of forced 
landing in the ocean, is the factor, 
which is beyond the control of the air- 
line operator and always will be a 
dominant one in a commercial enter- 

P A long range, transoceanic flying 
boat, equal with the landplane in gross 
weight, power plant and useful volume 
will carry appreciably better pay load 
at the same speed. 

For equal pay load, the flying boat 
could be constructed lighter, therefore 
smaller, and less expensive and would 
travel faster than the equivalent land- 

With the exception of floating ice, 
takeoffs and landings of a properly- 
designed flying boat are less hazard- 
ous than those of a landplane due to 
incomparably better facilities with re- 
gard to space and places available. 

Service and maintenance of the flying 
boat equipment in nonstop operation 
over the ocean should be less expensive 
per pound of payload carried. 

Finally, from the standpoint of Na- 
tional Defense, the mobility of self- 
contained flying boat units, which are 
independent of huge, well maintained 
fields, and the possibility to concen- 
trate considerable numbers of ships 
almost any place on the coast, are 
advantages which cannot be easily 
overlooked. 
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PLEXIGLAS 

FROM TIP to TAIL 


P ERMANENTLY transparent 
Plexiclas is as much a part of 
modem military aircraft as the en- 
gines that hurtle them through the 
skies. The Pi.exici.AS nose and navi- 
gator’s hatch ... the Plexiclas win- 
dows, tail empennage, and landing 
light covers . . . the Plexiclas rear 
gunner’s turret on the new Martin 
B-26 Medium Bomber— all illus- 
trate this point. 

The value of this acrylic plastic 
to aviation can be measured in one 
fact: Plexiclas is being used for 
difficult formed sections and large 
transparent areas on every type of 
military aircraft America is building. 


P 1 W.XICCAS is carried in slock al all bronel.e 
of Air Associates, IncoBcndis, New Jersey 

Chicago, Illinois: Glendale, California 
and Dallas, Texas. Canadian distributors 
Hobbs Class, Ltd, London, Ontario. 
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ROHM & HAAS COMPANY 


WASHINGTON SQUARE, PHILADELPHIA. PA. 
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Ready-Made Airports 
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hours in locating proper fuel, some 
five gallon cans and a usually leaky 
rowboat. In spite of these difficulties 
it is a noticeable fact that seaplane 
fliers represent the most ardent group 
of enthusiasts in the flying fraternity. 

The whole subject of seaplane bases 
has, in the past, been notoriously neg- 
lected by most municipal, state, and 
federal airport construction programs. 
As a result, the Seaplane Flying Asso- 
ciation and individuals have for several 
years besieged the Civil Aeronautics 
Administration with requests to alle- 
viate the deplorable conditions. It was 
their contention that the federal gov- 
ernment should participate in the con- 
struction, improvement, development 
and maintenance of a national system of 
small seaplane bases, which by defini- 
tion of the Civil Aeronautics Act 
(Section 1. Paragraph S and 22) are 
included in the designation "Airports." 
It was their further opinion that the 
encouragement, by the federal govern- 
ment of such activities would do more, 
per dollar expended, than any other 
comparable program for the general 
development of private flying and would 
be of the greatest importance to com- 
merce and the national defense. 

It remained then for the foresight 
and vision of Major A. B. McMullen, 
Chief of the Airport Division of the 
C.A.A. to take the initial step. A sea- 
plane unit was formed two years ago, 
with the writer assigned to the task 
of “covering the waterfronts” in all the 
states where such existed, which subse- 
quently proved to be all 48 of them. 


with Alaska in the olfing for good 

Together with the very able assist- 
ance of Major McMullen and his as- 
sistant W. G. Stewart, a comprehensive 
nation-wide program for the construc- 
tion and installation of seaplane bases 
was drawn up. The first phase of this 
program was to conduct a comprehen- 
sive field, as well as office, survey and 
and analysis of the entire subject of 
private and commercial seaplane flying 
in the United States with respect to 
the need for seaplane facilities. It was 
decided that the survey should cover 
among other points the following: 

1. A study of the U. S. by means of 
large scale maps, supplemented by a 
field survey and the personal knowl- 
edge of experienced seaplane pilots, in 
order to determine and outline all suit- 
able water flying areas. 

2. An analysis of these areas in terms 
of their relation to adjacent water areas, 
their population and buying power, and 
their present landplane and seaplane 
activity. 

3. A field survey of all areas where 
private seaplane flying is now being 
practiced or has been shown to be 
practical and desirable in order to com- 
pile a list of such seaplane bases as are 
now in existence, study their suitability 
and the reasons for their existence and 
determine the need for added facilities. 

From the very beginning the sur- 
vey revealed a tremendous amount of 
■interest in water flying, the interest 
apparently having remained latent due 
mainly to a general lack of understand- 
ing of its basic requirements. The 
need of an educational program became 
apparent and information has and is 
now being disseminated by means of 
magazine articles, bulletins, radio 


broadcasts, addresses before civic organ- 
izations, service clubs and personal in- 
terviews with operators, airport man- 
agers, mayors, city officials and others. 
Complete working drawings and speci- 
fications were drawn up covering han- 
gars, ramps, marine railways, dollies 
and other appurtenances for the efficient 
handling of all types of water flying 
craft and made available to anyone 
interested at no cost. Engineering and 
advisory service are also available to 
cities as well as individuals by applica- 
tion to the Airport Division of the 
C.A.A. 

A Directory of “Seaplane Bases and 
Anchorages” has been issued, a sort 
of “Blue Book” enabling cross-country 
seaplane fliers to plan and chart their 
courses in advance. 

Comprehensive written reports, to- 
gether with aerial photographs of all 
water areas surveyed, are being filed 
for reference purposes and a great deal 
of valuable data has already been com- 
piled which will enable the Seaplane 
Unit to render assistance and advice on 
best routes and available landing areas 
throughout the country. 

The most important and beneficial 
step taken was for the immediate con- 
struction and installation of especially 
designed landing floats to which sea- 
planes could safely taxi for the dis- 
charge of passengers and refueling. 

Sporadic attempts have been made 
over a period of years to interest 
various communities in the provision 
of these highly desirable facilities. Due 
to lack of interest and funds the results 
were disappointing. The Civil Aero- 
nautics Administration was however 
fortunate in securing the whole-hearted 
and enthusiastic cooperation of the Na- 
tional \outh Administration for the 
actual construction and installation of 
small seaplane bases on a nation wide 
scale. Here was an exceedingly useful 
and instructive project for teaching our 
youth carpentry, machine work, the 
reading of blueprints etc., and the mere 
fact that it was connected with aviation 
gave it a zest and appeal which imme- 
diately captured the workers' enthu- 

So much has already appeared in 
print about this program that I will 
touch upon it but briefly. The success 
of the program has been quite gratify- 
ing and is due, I believe, to its sim- 
plicity and economic features. Suffice 
it to say that the National Youth 
Administration will construct and in- 
stall landing floats, moorings, hangars, 
etc., for any community which will pro- 
vide the necessary materials. The land- 
ing floats measuring 10 by 22 feet are 
supported by steel drums, usually oil 
barrels, the cost averaging about $150 
to $200 per unit. Several of these units 
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can be coupled together to form as large 
a float as may be desired. As all labor 
is furnished by the federal government, 
the project must be sponsored by a pub- 
lic agency such as a city, county, or 
state to place in any location approved 
by the C.A.A. The materials are 
furnished by cities, civic clubs, and in 
some cases by individuals. The floats 
are built under the direct supervision of 
expert carpenters and to standardized 
designs provided by the C.A.A. 

As soon as established, these bases are 
listed in the “Weekly Notices to Air- 
men”, in the “Directory of Seaplane 
Bases and Anchorages”, and designated 
upon the Sectional Charts by a small red 
anchor. The program is now actively 
underway in 30 states with approxi- 
mately 150 bases completed and 300 
more under construction, surveyed and 
planned for. A chain of these bases to- 
gether with refueling facilities is near- 
ing completion, extending from East- 
port, Me. to Key West, Fla. and along 
the Gulf Coast to Corpus Christi, 
Texas. A transcontinental seaplane 
route utilizing lakes, rivers and reser- 
voirs is now under survey from the 
Atlantic coast to Seattle, via Chicago, 
St. Paul and the Dakotas, the com- 
pletion of which this summer will 
permit seaplane owners to safely, com- 
fortably and conveniently fly from coast 
to coast and border to border. 

Whereas the purpose of the program 
is primarily to provide more adequate 
facilities for private and commercial 
seaplane owners, it is also of value in 
our national defense program in fur- 
nishing havens of refuge for Navy and 
Coast Guard seaplanes. One of these 
typical bases is located in what is 
usually thought of as a dry state half 
way across the country and is now being 
used as a refueling base for large bomb- 
ing seaplanes being flown from a factory 
on the west coast to an eastern point 
for delivery to the British. As these 
large planes take on approximately 1000 
gallons of gas each, the community has 
been well repaid for its relatively small 
initial investment 

A most important point to remember 
is the fact the airports regardless of size 
or cost can be quickly destroyed by 
bombs whereas water areas are entirely 
immune. Obviously such natural re- 
sources should not be overlooked by our 
military leaders. As a matter of fact 
there is not one single state in the union 
that docs not have from five upwards to 
several hundred suitable water areas 
that are several times larger than the 


biggest airport in the world and ready 
for use right now. Based on official 
estimates, Wisconsin claims 3,000 lakes, 
Minnesota, 7,000. Maine, 2,000, and so 
on. In the winter time the smooth 
frozen surfaces are ideal for ski- 
equipped planes, which incidently was 
the unforeseen manner in which German 
troops were landed in Norway, virtually 
unmolested. 

W. B. Courtney, prominent aviation 
writer for Collier's magazine brought 
out in a recent article the interesting 
fact that Lake Mead, an artificial lake 
behind Boulder Dam, could accommo- 
date all the naval planes of all the 
world’s powers and barely shade its 
waters. Great Salt Lake is as big as 
Delaware, Lake-of-the-Woods is bigger 
than Rhode Island, Lake Michigan is 
as large as Maryland, Connecticut and 
New Jersey combined, and all are stra- 
tegically located in juxtaposition to 
either Atlantic or Pacific coasts. 

We already have flying boats, which 
stripped of non essentials, are capable 
of transporting 100 armed troops each 
from one extremity of the country to 
the other in a dawn to dusk flight. One 
hundred and fifty of them, costing no 
more than a single Navy cruiser, could 
quickly transfer a whole division to any 
state in the union or Alaska. Obviously, 
airport development should in no way 


low rate. Along with so many other 
uncertainties — such as new taxes — the 
financial community is not only trying 
to discount all possible effects of a war 
economy, but is also attempting to eval- 
uate the post-war scene — a process that 
entails a longer survey than the stock 
market normally assumes. 

With so much concern universally 
expressed as to the post-war status of 
the aircraft industry, it is particularly 
encouraging to note the cognizance 
given by aviation managements to fu- 
ture problems and measures taken to 

In the forefront of future contingen- 
cies is the continued projection of re- 
search. In fact, the very nature of our 
tax laws is of sufficient import to en- 
courage an accelerated rate of research. 
However, the aviation industry has 
seldom been known to subjugate re- 
search at the expense of obtaining an 
immediate profit. 

Probably the most outsanding exam- 
ple of a pioneer in research is the Sperry 
Corporation. Accompanying its annual 
report are a number of pertinent obser- 


be curtailed, but a water program should 
be correlated with it by utilizing our 
already existing natural resources. 

Passing on to a lighter and more 
pleasurable vein and in conclusion I 
would like to explain that the writer is 
an Army trained “landlubber” who 18 
years ago decided to try floats. I’ve 
been “web-footed” ever since. Until 
you try it you can’t imagine the sport 
you’ve missed or the things that you 
can do and the places that you can go 
with water flying craft instead of always 
having to depend upon reaching an 
often times remote airport. 

Just study a map of this country and 
you will discover that nearly all of our 
large cities, inland as well as coastal, arc 
situated on or near suitable bodies of 
water. You can land “down town” in 
the very shadow of the buildings, at the 
front door of waterfront hotels, restau- 
rants, country and yacht clubs and sum- 
mer resorts, etc. If you are a fisherman 
or hunter and like out-of-the-way and 
hard-to-reach places, there's nothing 
like a seaplane to get you there swiftly, 
comfortably and safely. Picture having 
breakfast in Boston or New York and 
dinner that night of freshly caught 
salmon in Labrador or Newfoundland 
as I’ve done it many times during the 
past ten years. So I say: “Come on in, 
— the water’s fine”. 


vations which are worthy of comment 
here. While Sperry acknowledges its 
contribution to aviation, it takes pains 
to note that only 25 percent of the 
volume of its business is in aeronautics 
— hence it should not be labeled strictly 
as an aviation company. 

The practical results of research are 
vividly illustrated by Sperry’s experi- 
ence. The company’s development pro- 
gram is reported to have yielded many 
new products, which now constitute a 
substantial portion of the company’s 
business. In other words, without re- 
search Sperry would have long fallen 
by the wayside — in fact, it would have 
had no reason for existing. 

It is this constant search for new 
products, new techniques, and their 
wider adaptation which gives the air- 
craft industry sufficient hope ; come what 
may, it will be able to cope with its 
new problem in a post-war adjustment 
period. 

The enactment of relief amendments 
to the excess profits tax law made some 
substantial differences in reported prof- 
(Turn to page 148) 
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N-A-X HIGH TENSILE is a low alloy steel with properties 
which are ideally suited to the exacting requirements of the 
aviation industry. 

FABRICATION— N-A-X HIGH TENSILE can be formed 
readily, either hot or cold, with all the ease and speed of mild 
carbon steel — it goes through each phase of manufacturing 
smoothly, easily, quickly and economically. It has out- 
standing forging, machining, heat treating and carburizing 
properties. Its superior ductility permits cold drawing into 
intricate as well as simple shapes. And because of its extremely 


high ductility, finished products and parts have unusually 
high resistance to IMPACT and FATIGUE, at very hot or 
sub-zero temperatures. It possesses excellent welding prop- 
erties and has good resistance to both corrosion and abrasion. 

N-A-X HIGH TENSILE has been and is being used suc- 
cessfully in hundreds of very exacting applications, such as 
truck frames, wheels, rims; bus, truck and trailer bodies; 
freight cars, street cars, and many small production line parts. 

For full information write, wire or telephone for a Great 
Lakes engineer. 


LIST OP PRODUCTS 

Hot Rolled Strip (down to I inch wide) . . . Hot Rolled Strip Sheets (up 1091 inches wide) . . . Spring Steel (carbon and alloy). . . Merchant 
Bars . . . Forging Bars . . . Automobile Bumper Sections . . . Bar Mill Sections . . , N-A-X HIGH TENSILE Bars, Shapes, Sheets, 
Billets . . . Sheet Bars . . . Hot and Cold Rolled Sheets . . . Michigan Metal for Vitreous Enameling . . . Deep Drawing Quality (in all 
grades, widths up to 91 inches) . . . Stran-Stcel Metal Framing for Residential and Commercial Construction. 
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5 Gun Turret 

(Continued from page 45) 


tion of a second of time available, and 
then it is all over. Either the target will 
have been hit by a few bullets, or he 
will have flashed out of range, un- 
touched, all within a few seconds of 

The five-gun synchronously adjust- 
able mount shown in figures 1 and 2 
is designed to provide accurate division 
of leads between the five guns consti- 
tuting the battery with instantaneous 
adjustment of each gun within a pre- 
determined sector of operation. 

All five guns of this battery, which 
are light .30 caliber machine guns, are 
mounted upon a common cradle plate or 
pivot point. This plate or point is part 
of a mobile mounting, in this case the 
entire turret, which can be rotated 
through 360 degrees. The gun mount 
within the turret may be raised or 
lowered and the guns themselves ele- 
vated or depressed as a unit, all of 
these operations being accomplished by 
hydraulic means. 

The individual guns are mounted on 
gun cradles or special adapters upon 
which they can recoil freely. These 
cradles or adapters are fixed to the 
common base of the battery on a uni- 
versal pivot point. 

The center gun E is fixed to the 
cradle plate or pivot point, and it is 
with this gun, or rather, with sights 


aligned parallel to this gun, that all 
the sighting and aiming is done. Guns 
A, B, C and D, however, arc flexible, 
being actually free guns within the 
limitations imposed upon them by the 
cable control system designed for use 
with this battery. 

By synchronization we mean the 
mechanical coupling of the diagonally 
opposed guns A-C and B-D. (Sec 
Fig. 2) One lever controls the move- 
ments of guns A-C, and the other lever 
those of guns B-U. These two units 
are therefore independent of each other. 
The gunner controls both levers and 
thereby the complete movements of the 
four outer guns, with respect to center 

The control system has been so de- 
signed that at a range of 1000 yards, 
which is actually beyond the range at 
which combat usually takes place, each 
of the four outer guns has a maximum 
radial movement of 50 yards. (See 
Figure 3.) When operating the battery, 
and the controls are left at normal, all 
five guns will fire at one point. When 
under adjustment, however, each of 
the four outer guns A, B, C and D can 
be controlled through, and extended 
within a 90 deg. sector of a circle, the 
size of which sector or circle being de- 
termined by the range at which the 
target is located, and the degree of 
control adjustment imposed. 

It is evident, that under many condi- 
tions of aerial gunnery, this adjustable 
battery will accomplish what hitherto 
has been impossible with a fixed group 
of guns firing at one point. According 
to the movements of the target, the 


gunner can instantly and at will deploy 
the four outer guns of the battery in 
the most favorable position for assuring 
some hits. These positions will vary 
accordingly as the target is coming at 
or going away from the defending plane, 
or flying at some particular angle. An 
immense range of positions can be taken 
up by the four guns under adjustment. 
The absolute ideal would be to have 
each gun individually controllable by 
the one gunner, so that every possible 
sort of curve using the five guns as a 
basis could be placed within the circle 
which comprises the maximum spread 
of the guns. At present when gun A 
is moved anywhere within its sector of 
operation, gun C follows the same move- 
ment inversely in its own sector. 

The particular point of interest in 
this system of fire-pattern control is 
that under any condition of adjustment 
imposed by the gunner, the division of 
leads between the guns would be accur- 
ately spaced from center. We sec that 
the guns composing the battery can be 
deployed absolutely horizontally or ver- 
tically, so that five lines of fire can be 
swept across or along a target, depend- 
ing upon conditions. And furthermore, 
the outer guns can be placed at will in 
any part of the sector in which they can 
operate, with the exception that diagon- 
ally opposed guns follow each other 
inversely. 

Figure 4 shows the original concep- 
tion of this multiple mount, which al- 
lows only for spreading the four outer 
guns at a 45 deg. angle to the fixed 
center gun E. This was a controlled 
dispersion system. When we add two- 
directional adjustment to the battery, 
it can no longer be called a dispersion 
device, as dispersion does not enter 
into the picture at all. In fact, disper- 
sion as such is undesirable, as we have 
a haphazard spacing of the bullets of 
each gun. With the system just de- 
scribed the pattern of fire from each 
gun can be accurately controlled from 
a straight concentration of fire of all 
five guns, to a variable pattern which 
is restricted only by the design of the 
controls. 

The control system must be designed 
to fulfill certain conditions. Paramount 
among these are : 

1. Control by one gunner. 

2. Instantaneous control. 

3. Smooth control throughout the 
field of adjustment. 

A cable control system such as is 
applied to the present battery appears 
to most closely comply with these con- 
ditions, and at the same time offer a 
simple mechanical apparatus. An alter- 
native would be a system of links and 
levers, which might be cumbersome 
and slower in acting. 

To obtain the maximum radial move- 
ment of 50 yards at a range of 1000 
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yards, each of the four outer guns has 
a radial extension of 2 deg. 52 min. at 
the gun muzzle. The actual movement 
at the muzzle is therefore less than an 
inch. The angle through which the two 
control cables of each gun moves is of 
course made greater, so that the braking 
effect of the return or centering spring 
is not too much at the maximum exten- 
sion of the guns. Vibration of the guns 
while firing and the jumping action 
which builds up and causes the muzzle 
to have a tendency to elevate might 
prove to have too much counter effect to 
the braking action of the return spring, 
and this spring may be replaced with 
a third cable, which would definitely 
provide smooth control of the guns 
throughout their operating range, but 
would not provide for the automatic re- 
turn of the guns to normal or concen- 
trated firing position. The gunner would 
then always have to do this manually, 
which may not be a serious objection. 

The mounting arrangement of the 
five guns with respect to each other 
may be in any manner compatible with 
the small space available in a turret. 
The mount shown in the figures is 
mechanically well balanced, provides 
head room for the gunner and the con- 
trol system, and allows sufficient room 
for quick replacement of ammunition 
magazines, or cartridge belt feeds. For 
nose and tail turret positions other ar- 
rangements of the guns will prove de- 

The effects of a variable controllable 
fire pattern out of a multi-gun aircraft 
mount can only be shown in actual com- 


bat. Besides spreading a number of 
lines of fire accurately, it will un- 
doubtedly disconcert attacking planes, 
the pilots of whom will soon become 
aware of the fact that they find them- 
selves in a constantly changing cone 
or zone of fire, instead of in one fixed 
zone, out of which they can easily 
maneuver. Coupled with increased scor- 
ing effectiveness of the multi-gun turret, 
the psychological implications involved 
are also of importance in air warfare. 

It is necessary to note that the varia- 
ble fire pattern control theory does not 
require five guns as a basis; four or 
even three guns may be mounted for 
adjustment under the same system. 


Mr. Bruchiss's connection with avia- 
tion began in 1929 when he was a radio 
engineer with Universal Air Lines, be- 
fore it was taken over by United. He 
has spent the past decade in Europe as 
correspondent and aviation writer. In 
1936 he became interested in aircraft 

rcntly he is engaged as armament engi- 
neer for one of the large eastern aircraft 
manufacturers. 
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its for most of the aircraft builders. 
This was demonstrated in the case of 
the Glenn L. Martin Company. This 


company reported preliminary earnings 
for 1940 of $3.92 a shared This was prior 
to the enactment of the tax amendments. 
Tile revised report now shows that the 
company was able to retain additional 
earnings of $1,118,000 to bolster last 
year's results to $4.94 a share. Revised 
earnings for the major companies are 
shown in Table I. 

While the aircraft group was hard 
hit by income taxes last year, they 
nevertheless showed earning progress 
over 1939. For example, almost 60 per- 
cent of United Aircraft's net income 
went to the Treasury for normal and 
excess profits taxes. Sperry paid more 
than 50 percent of its earnings for 

Yet despite these heavy imposts, 
both companies showed worthwhile 
profit increases over the previous year. 

Among the most important measures 
of managerial efficiency is the profit 
margins reported on the year's business. 

Table I presents 1940 profit margins 
for the major aircraft builders before 
and after taxes. An examination of the 
final results reveals some very interest- 
ing facts pertaining to the relative posi- 
tion of these companies. The best show- 
ing, before taxes, was made by Martin, 
North American and United Aircraft. 
Earnings after taxes, however, were 
best retained by North American, Doug- 
las and Martin. In these and other cases, 
the relative high profit margins may 
be attributed to the preponderance of 
deliveries on foreign contracts. While 
an important amount of foreign busi- 
ness is yet to be delivered — these high 
profit margin sales are rapidly being 
exhausted. The bulk of billings for this 
year promise to be of a low profit na- 
ture as they are for the account of the 
government. 

In reading summarized results for 
one year, it is sometimes possible to 
make some erroneous deductions as to 
trends. For example, North American 
Aviation, Inc. reported net earnings of 
$2.06 per share for 1940 — the same as 
for 1939. On the surface, this can be 
interpreted as indicating lack of prog- 
ress on the part of the company. How- 
ever, upon closer analysis we find the 
company, after showing 97 cents a share 
for the first nine months of 1940, earned 
$1.09 a share in the final quarter. This 
would indicate earnings running at the 
annual rate of at least $4.36 per share. 
Wc note further that in December 1940, 
the company delivered approximately 
twice the number of planes shipped dur- 
ing the best month of 1939. Should any 
doubt remain as to North American's 
sharply mounting rate of plane deliver- 
ies, we refer to President Kindelberger’s 
statement commenting on December 
production schedules as : “even this 
record will soon fade into insignifi- 
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the right wing is nearer the horizon 
the stick should be moved to the right. 
It the ship is not pointing directly 
along the road as it begins to recover 
from the dive, you have applied rudder 
one way or the other and should cor- 
rect this with slight opposite rudder. 
If the wing showed a tendency to 
wobble on the way down, you pulled 
the stick back too quickly and stalled 
at the peak of the loop. (Incidentally, 
your airspeed at the top should be 60 
m.p.h. or more, though you were prob- 
ably too excited to watch the indi- 
cator.) It is difficult to realize that 
a ship can be stalled in a vertical 
dive, but if its angle of attack is in- 
creased beyond the burble .point, it 
will stall regardless of its position. 

In your effort to avoid pulling the 
stick back too quickly, don't make the 
mistake of not bringing it back quickly 
enough. If you are too slow, you will 
use up all of your speed in the climb 
and may stall with your nose straight 
up. This is extremely likely to produce 
a whip stall, about which you have 
been cautioned before. If this unpleas- 
ant contingency occurs, and you feel 
that the speed is practically gone, apply 
full rudder to either side and as the 
nose comes around, ease the stick 
slightly ahead so as to regain flying 
speed, then level out as from a normal 
dive. The procedure just described is 
useful only as a showy stunt, or in 
avoiding the whip stall. It is known 
as the hammerhead stall. 

There is not much else you can do 
wrong in a normal loop, so we will 
proceed next to the loop with quarter- 
roll recovery. 

This maneuver is illustrated in Fig. 2. 
Its purpose is to afford initial practice 
in aileron rolls, but in addition to this, 
it is a lot of fun and after you have 
tried it a few times you will probably 
want to be doing it at every oppor- 
tunity. It is almost as simple as the 
normal loop, the only difference is that 
a trifle more altitude is lost due to the 
fact that the ship is held in a vertical 
dive for a few seconds. 

The maneuver is performed as fol- 
lows: select a straight road or railroad 
lying directly up and down wind, 
then head the ship into the wind and 
along the road just as in the case of 
a normal loop. Execute three-quarters 
of the loop in the usual manner. Just 
before the nose is pointed vertically 
downward, move the stick ahead to 
neutral so as to maintain a vertical 


dive. As soon as the stick reaches the 
neutral position, apply full aileron to 
either side, and enough rudder on the 
same side to offset aileron yaw. As 
the wings become parallel to the road, 
stop the rotation by bringing the stick 
to the center and releasing the rudder 
pressure, and immediately ease the stick 
back to recover from the dive. The 
stick should be brought back smoothly 
since considerable speed will have been 
attained in the dive and an abrupt 
backward movement will impose severe 
stresses on the airplane with consequent 
discomfort to the pilot and to the pas- 
senger, if any. 

It will be found that the ship rolls 
quickly and easily. Since it is travel- 
ing straight down, it has ample speed 
for the ailerons to be effective and 
since gravity is acting along the longi- 
tudinal axis there is no resistance to 
rolling and no tendency to sideslip as 
is the case when the longitudinal axis 
is horizontal. As in all other man- 
euvers, which can be done to either 
right or left, a quarter roll in one direc- 
tion should be followed by one in the 
opposite direction, looping again first, 
of course. 

If you have learned how to do a 
good loop, you can’t get into much 
trouble with the quarter-roll loop. The 
commonest fault is rolling too late, or 
after the ship has passed the position 
of the vertical dive. The next most 
common fault is rolling too early. The 
third and last that is likely to be dis- 
played is rolling through more or less 
than 90 deg. Some instructors insist 
that the maneuver be done over two 
roads which intersect at 90 deg. This 
is not considered necessary and further- 
more it is often difficult to find 90-deg. 
intersections, and even more difficult 
to find one in which one of the inter- 
secting roads is in line with the wind 
direction. Since if the loop is done 
directly above a road and in line with 
it, the ship will be pointing at the road 
in a vertical dive, there is no difficulty 
whatever in determining whether or 
not the wings are parallel to the road 
at the completion of the roll. The 
maneuver can be performed regardless 
of wind direction, but if the wind is 
blowing across the road with appre- 
ciable velocity, the ship will be blown 
to the downwind side and will not be 
in line with the road as it recovers 
from the loop. This maneuver, like the 
normal loop, can be performed either 
up or downwind, but if started into the 
wind, will produce a much more perfect 
loop as viewed from the ground. The 
value of the quarter-roll loop will be 
appreciated when you have begun prac- 

The Cuban Eight 

The Cuban eight, so-called, we be- 
lieve, because it first came into general 


use with the Cuban air force, is illus- 
trated in Fig. 3. It will be observed 
that the flight path of the ship describes 
a figure eight lying on its side. The 
maneuver is extremely valuable since 
it bridges the gap between the quarter- 
roll loop and the Immelman, serves as 
an introduction to the slow roll and 
slow half-roll, and gives the student 
just a taste of true inverted flight, in 
which he is hanging on his belt. For 
this last reason it is highly important 
that the belt be pulled very tight as 
described in the first article in this 

To execute the Cuban eight, pro- 
ceed as follows: find our same old 
road with the wind blowing along it, 
or if the wind has shifted, pick another 
road. In this case the road should 
be straight for at least 4 mile, and 
more if possible. Start the loop as 
usual, but this time as the peak is 
passed and the nose drops below the 
horizon, do not close the throttle 
entirely but leave it about one-quarter 
open. When the nose drops about as 
far below the horizon (inverted) as it 
was (right-side-up) just before the loop 
was begun, push the stick far enough 
ahead to hold the ship in an inverted 
dive. (It is probable that the stick 
will have to be ahead of neutral to 
accomplish this and to prevent diving 
more steeply.) As you do this you 
will have a most uncomfortable sensa- 
tion, assuming that it is your first ex- 
perience with inverted flight. The blood 
will rush to your head, making it feel 
several sizes larger. You will find, 
strangely enough, that though you 
thought you had tightened the belt as 
far as it would go, you were mistaken 
and there is still some slack in it, which 
is now being taken up. You will have 
the uneasy realization that there is 
nothing between you and mother earth 
except a few thousand feet of thin air 
and that belt. But don’t worry; it 
will hold you and you will find after a 
few trials that you rather enjoy the 
sensation. For the first time in your 
flying career, you’re advised to hold 
your feet quite firmly on the rudder 
pedals; otherwise they will slip off and 
wave around in the air and you will 
have a heck of a time getting them 
back where they belong. In fact the 
instructor will probably have to roll 
the ship right-side-up before you suc- 
ceed in getting those size 12's back on 
the pedals. Well, we have left you 
in that inverted dive long enough. 

The ship should be held on its back 
until the speed has reached about 90 
m.p.h. Remember that on top of the 
loop your airspeed was down to about 
60 m.p.h,, and if you were a little care- 
less, it may have been even less. To 
roll at this speed is difficult because the 
ailerons have lost much of their effec- 
tiveness. It will take only a few sec- 
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Fig. 4. The slow loll. 


onds of inverted flight (though the first 
time it seems much longer) to pick up 
the necessary speed, for the rate of in- 

inverted. When 90 m.p.h. has been 
attained, you are ready to roll right 
side tip. Let's assume that the first 
roll is to be made to the right. Keeping 
the stick in the same fore and aft 
position, move it as far to the right as 
it will go, at the same time applying 
enough right rudder to maintain direc- 
tion. As the ship rolls through the 
position of a vertical bank, additional 
right rudder will be needed to keep the 
nose from dropping : then as the wings 
approach the level position, the rudder 
is gradually eased off and the stick 
brought back to the center but still 
kept somewhat ahead of neutral so as 

At this point, the engine, which has 
probably stopped, will start running 
again and the airspeed should he about 
120 m.p.h. Maintain the dive until 
the proper speed for the loop has been 
acquired and execute the maneuver 
again, this time rolling to the left. As 
many more eights may be performed 
as desired but it will be noted that with 
the average training plane some alti- 
tude is" lost in each loop. Don't let 
your enthusiasm run away with you 
to the extent that you'll continue prac- 
tice below a safe altitude. Tin's man- 
euver should be practiced long and 

formed perfectly, for it will make 
things much simpler in other man- 
euvers further on. 

There are several errors which you 
are likely to make at first. One of 
these is attempting to roll too soon, 
due to your natural reluctance to push- 
ing the stick ahead when you are up- 
side-down. If you give way to this 
tendency you will make a very sloppy 
roll and will probably come out pointing 
in some direction other than straight 
down the road. In fact you may have 
difficulty in rolling at all; instead of 
making a nice clean job, you will sim- 
ply wallow into a right-side-up position. 
Another error is waiting too long to 
start the roll. This will bring you out 
in practically a vertical dive, from 
which you will have trouble making 
the second half of the loop. Improper 
use of the rudder will prevent your 
maintaining direction; using the aile- 


rons too delicately or coming back with 
the stick when the wings are vertical 
will have the same effect, but once 
you have learned the proper coordi- 
nation and timing. I'll guarantee that 
you will like the Cuban eight. 

This maneuver, illustrated in Fig. 4. 
is considered by many to be extremely 
difficult. Actually it is not difficult at 
all. If you become proficient in the 
Cuban eight, the slow roll will give you 
little trouble in any airplane of rea- 
sonable power and controllability. 
When performed properly, with the nose 
held dead on the horizon, it is extremely 
graceful and spectacular. In it, prob- 
ably more than in any other maneuver, 
smoothness, delicacy of control oper- 
ation, and relaxation of the pilot should 
be emphasized. I f there is a convenient 
brace or solid structural member within 
reach, it is recommended that you get 
a firm grip on it before the roll is 
begun, particularly if the ship is one 
which requires extreme forward move- 
ment of the stick to hold the nose up 
while inverted. This in no way corre- 
sponds to "pulling leather,” or catching 
hold of the saddle while riding a horse, 
nor is it an indication ot nervousness. 
It simply serves to keep you from 
falling to one side of the cockpit when 
the wings are vertical, and to enable 
you to pull yourself ahead it this is 

forward. 

The slow roll is begun by setting the 
stabilizer to a slightly noseheavy posi- 
tion and diving the ship in a rather 
shallow dive until a speed of about 130 
m.p.h. has been attained. The throttle 
is eased back during the dive so as to 
keep the r.p.m. within the proper limits. 
This means that eventually the throttle 
will be only about one-quarter open. 
When the airspeed indicator shows the 
proper reading, let go the throttle, and 
if you think it desirable, get hold of the 
brace previously mentioned. Ease the 
stick back gently until the nose rises 
just above the horizon. Then move the 
stick smoothly all the way to one side. 
For the sake of simplicity of explana- 
tion, let’s make it the right side. At 
the same time apply enough right rud- 
der to offset the aileron yaw and main- 
tain a straight course. The course 
should be determined by some object 


or. the horizon, preferably a clouij. which 
will remain visible throughout the 
maneuver. As the bank approaches 45 
deg. it will he necessary to move the 
stick somewhat ahead of neutral, so as 
to hold the ship on the course, at the 
same time releasing the pressure on the 
right rudder pedal 'and applying slight 
pressure on the left pedal. Be careful 
not to push the stick too far ahead at 
this point for if you do you will push 
the nose off the mark. As the ship 
rolls into the positioif of the vertical 
hank, more and more 1 left rudder will 
be needed to hold the "nose up. Mean- 
while, and throughout the maneuver, 
full aileron is maintained. As the ship 
rolls past the 90 deg. (or vertical bank) 
position, the stick must be moved fur- 
ther ahead, replacing the rudder action 
in holding the nose up. until when 
fully inverted the rudder is in neutral 
and the stick well ahead — in some cases 
all the way ahead. Once more how- 
ever. you are cautioned about too much 
forward stick while in the 90-deg. posi- 
tion, either while approaching the in- 
verted position or during the second 
half of the roll. 

When the ship is on its back the 
nose should be slightly above the hori- 
zon. As the roll continues, right rudder 
should be eased on and the forward 
pressure on the stick gradually relieved. 
When the wings arc again vertical, 
approximately full right rudder is being 
applied, full right aileron, stick ahead 
of neutral. As 1 the wings approach 
level the right riilder is eased off. like- 
wise the side and forward positions 
of the stick so that all controls are in 
neutral just as the ship resumes normal 

The throttle has remained in its 
closed position throughout the maneu- 
ver. The engine stopped functioning 
while inverted but will start running 
again as level flight is resumed. How- 
ever, since the throttle was partly 
closed it will not start with a bang 
but will take hold smoothly and easily. 
Some pilots give full throttle as the roll 
is begun. In this case, the engine stops 
just the same while it is inverted and 
when the wings become level starts at 
full power and spoils the smoothness 
of maneuver, unless, of course, the 
throttle is closed at the completion of 
the roll. 

The errors you are likely to make 
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IN THE FRONT OF OUR AIR DEFENSE 



VontriButing to the outstanding per- 
formance of the U. S. Aripy’s Bell 
Airacobra is an Allison liquid-cooled 
engine, whose in-line design makes 
possible the stripped-for-action stream- 
lining of such Bghters as this. 


And responsible for the development 
of this advanced air power are the 
cooperative efforts of the American 
Aircraft Industry and U. S. Army 
engineers — working shoulder to 
shoulder for national defense. 
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Planning 

( Continued from page 81) 


A study which was made in 1937 for 
the procurement planning section of the 
Air Corps on how. in the event of an 
emergency, a rapid rate of expansion 
could be accomplished, led Hamilton 
Standard to recommend, among other 
things, the installation of a new system 
of manufacturing and inspection con- 
trol as the system then in effect would 
not accomplish the purpose since it 
lacked the flexibility for utilizing avail- 
able material and machine hours ob- 
tainable through multiple shifts. The 
rapid rate of increase at the beginning 
of such an expansion period, the first 
of the four basic differences just men- 
tioned, made this new system almost 
mandatory under such conditions 


easily allow personal opinion as to the 
seriousness, location, and size of the 
indications to destroy all uniformity or 
acceptance or rejection. The engineer- 
ing department, sensing the acuteness 
of this particular situation, rational- 
ized this problem and brought it down 
to dimensional measure and plainly de- 
termined the positions and sizes of ac- 
ceptances and rejections. 

Prior to this time there were rejec- 
tions of front 33 to 66 percent, which 
made it impossible, after having ex- 
pended man and machine hours, still 
to maintain schedules. Today, under 
these new specifications, the rejections 
have been reduced to approximately 2 
to 5 percent without impairment of 

Referring again to the procurement 
planning study made in 1937, it is 
stated that the then present personnel 



the increase in the number of designs 
and parts. It is obvious that this 
change greatly accelerated the rate of 
ordering materials. With the active 
and enthusiastic cooperation of the 
Army and Navy, the change in the sys- 
tem was effected in 1939. (Pig. 2 — 
chart showing simplification effected by 
new control system). This change 
made possible: — 

1. Quicker Initial deliveries of govern- 

2. Flexibility of schedules. 

3. Availability of materials for Army 

and Navy requirements for all 
types in stock. 

4. Simplification in procurement pro- 




would provide the nucleus of the super- 
visory force in the event of an expan- 
sion. The curve shows there is a com- 
paratively short period for the peak. 
As a matter of fact, production has 
never yet reached that peak. (Fig. 3 — 
chart showing successive scheduled 
steps of accelerated production). This 
chart clearly shows that no sooner is an 
objective reached than it is swallowed 
up in a new endeavor. In fact, three 
times the new schedule took effect be- 
fore the previous one could be com- 
pleted. Therefore, the peak is expected 
to be of short duration so that whatever 
additional men or equipment are to be 
used will he used only a comparatively 

A further result of the apparently 
short period of the peak is the use, in 
certain instances, of second hand equip- 
ment. It is sometimes possible to ob- 
tain, at comparatively low cost and 
quick delivery, second hand equipment 
which will be adequate for short term 
use. Such equipment, of course, is not 
used for precision work or, in the case 
of office equipment, for permanent in- 
stallation. 

The third difference in the charac- 
teristics of the expansion curves was 
that the volume in the accelerated pro- 
duction reached a peak which was ex- 
tremely high compared to the normal 
base. This difference makes it almost 
mandatory that new methods be found. 
Wherever possible, the method used, 
whether it was manufacturing, clerical, 
or supervisory, was simplified. The 
simplification of manufacturing meth- 
ods was accomplished, wherever pos- 
sible, by the acquisition of single 
purpose, high production, accurate ma- 
chine tools. By this means they reduced 
the requirement for floor space, for 
skilled labor, and for the number of 
machine tools. The increase in volume 
allowed them to arrange their equip- 
ment in functional lines. Further de- 
velopment of the same idea led to 
installation of conveyor lines which 
again reduced the requirement for floor 
space, reduced the amount of materials 
handling labor, and simplified the job 
of supervision. This policy of simpli- 
fication is not limited to manufacturing 
operations. It is extended to all the 
overhead departments. A request for 
an addition to overhead personnel is 
frequently resolved into a simplification 
of the function for which additional 
help was requested. For example, this 
expansion has obviously increased the 
load in the personnel tool engineering, 
and ordering departments. Instead of 
expanding these departments in the 
same ratio as the load, advantage was 
taken of the increase in volume to sim- 
plify the systems and to procure mech- 
anized equipment. The result of this 
philosophy is shown on Fig. 4. (Chart 
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PAR KE R- KALON 

foifrJw' Fastening Devices 


SAFE TO ADMIT 

to your Assembly Dep’t! 


j^j SlripiM-rliulli. nun 


Trouble-making "doubtful screws" 
can't get this "pass" from the 
Parker-Kalon Quality-Control Laboratory 


With competition and defense re- 
lic// cr and FASTER, your assembly 
department just can t afford to admit 
"doubtful screws” - screws that /noli 
right but some of which don’t work 
right. You need to he sure that 
EVERY Screw you buy will go in 
easily and hold securely. For only a 
few bad ones can slow up assembly 
work, boost costs and lead to rejected 
parts in a way hard 


When you use Parker-Kalon, you 
are free from worry about ‘■doubtful 
screws”. They are barred from your 
assemblies by Parker-Kalon’s famed 
Quality-Control Laboratory whose 
unique test-and-inspeclion routine 
assures you of physical and mechan- 
ical characteristics so essential to 
unfailing screw performance. Over 
50,000 users can attest to the truth of 
these statements. Parker-Kalon 
Corp., 190-196 Varick St., New York. 
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Now, at a price no higher than you would 
pay for a dressed-up modified broadcast re- 
ceiver, you can have the kind of radio per- 
formance that aircraft operation demands. 
Here is the extra sensitivity and selectivity 
of a tuned r.f. stage and 3-gang condenser... 
the higher efficiency-to- weight ratio of ad- 
vanced RCA design and construction... for 
more efficient reception of weather stations, 


CAA and Airport Control Tower trans- 
missions, or standard broadcast stations. 

The self-contained batteries of the 
AVR-102 last nearly 200 hours without 
replacement. Batteries are disconnected auto- 
matically when the set is plugged 
into an ordinary 110-volt line, 
either AC or DC. Write for 
complete data. 
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If It’s a Career in Aviation Yon Want, 
Read Wliat Parks Trained Men are Doing 
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THE 20 LEADING TEXTS 


AIRCRAFT SHEET METAL WORK 

By H. E. BOGGESS 

Cloth, 126 pp., illus., $1.00 Published 1911 

ELEMENTARY AERODYNAMICS 

By D. C. M. HUME 

Cloth, 144 pp., illus., $1.50 Published 1941 

PRELIMINARY AIRPLANE DESIGN 

By R. C. WILSON 
U. S. Military Academy 

Cloth, 80 pp., $1.00 Published 1941 

THE AIRCRAFT PROPELLER 

By RICHARD MARKET 
Vought-Sikorsky Aircraft 

Cloth. 166 pp.. illus., $1.50 Published 1940 

AIRCRAFT INSPECTION METHODS 

By NILES C. BARTHOLOMEW 
Curtiss-Wright Corporation 

Cloth, 138 pp., illustrated, $1.25 Published 1940 

AIRCRAFT DIESELS 

By PAUL H. WILKINSON 

Cloth. 286 pp.. 160 illus., $6.00 Published 1940 

PRACTICAL MATHEMATICS OF AVIATION 

By A. E. DOWNER 

Instructor, Cass Technical High School 

Cloth, 124 pp., $1.00 Published 1939 

AIRCRAFT BLUEPRINT READING 

By H. V. ALMEN, Douglas Aircraft Co. 
and R. K. MEAD, Lockhcad Aircraft Corp. 

Cloth, 127 pp., $1.00 Published 1940 

AIRCRAFT RADIO & ELECTRICAL EQUIPMENT 

By HOWARD K. MORGAN 
Supt. of Communications. TWA, Inc. 

AERONAUTICAL METEOROLOGY 

By GEORGE F. TAYLOR, Ph.D. 

Air Corps Technical School, Chanute Field 

Cloth, 444 pp., plates, diagrams, tablos, $4.50 Revised 1940 

EXPERIMENTAL AERODYNAMICS 

By HENRY C. PAVIAN 

Assistant Professor. Aeronautical Engineering. 

AIRPLANE DESIGN MANUAL 

By F. K. TEICHMANN 

Assistant Profossor, Daniel Guggenheim School 
of Aeronautics, N. Y. U. 

Cloth, 350 pp., 179 illus., $4.50 Revised 1940 

AIRCRAFT MAINTENANCE 

By BRIMM and BOGGESS 

AIRCRAFT ENGINE MAINTENANCE 

By BRIMM and BOGGESS 
Instructors in Aviation Mechanics 

Cloth, 479 pp., 500 illus., $2.50 Published 1939 

LIGHTPLANE FLYING 

By WOLFGANG LANGEWIESCHE 
Author of "I'll Take the High Road" 

Cloth, 221 pp.. 16 illus., $2.50 Published 1939 

FLIGHT WITHOUT POWER 

Edited by LEWIN BARRINGER 
Manager, Soaring Society of America 
Seven outstanding contributors 

Cloth, 275 pp., 112 illus., $3.50 Published 1940 

AIRCRAFT MATERIALS & PROCESSES 

By GEORGE F. TITTERTON 
Engineer, Grumman Aircraft Engineering Corp. 

Cloth, 344 pp., SS illus., $3.50 Published 1937 

Engineering Applications of 
AERIAL PHOTOGRAMMETRY 

By CAPTAIN B. B. TALLEY 
Corps of Engineers, U. S. Army 

Cloth. 620 pp.. 300 illus.. $10.00 Published 1938 

SEAPLANES, Maneuvering, Maintaining, Operating 

By D. J. BRIMM, JR., Lt. Com., U.S.N.R. 

Aviation Consultant 

Cloth. 158 pp.. 69 illus., $2.50 Published 1937 

Write for cor 

AUTOMOTIVE ENGINE TESTING 

By F. M. GRUBER 

Mechanical Engineer, Douglas Aircraft Co.. Inc. 

Cloth. 477 pp.. 238 illus., $4.75 Published 1940 

nplete catalog. 

DITMAM PUBLISHING CORPORATION 

■ II yI 2 West 45th Street, New York, N. Y. 

IN CANADA: SIR ISAAC PITMAN & SONS, LTD., 381-383 CHURCH STREET, TORONTO 
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BUNTING 

STANDARDIZED 

BEARINGS 

• Serving both production and main- 
tenance needs with speed and economy. 
Bunting Standardized Bronze Bearings 
are available in many hundreds of sizes. 
They fit applications in standard ma- 
chine tools, in all makes and sizes of 
electric motors, in all kinds of industrial 
machinery. Completely machined and 
finished — ready for assembly — they 
are instantly available in any desired 
quantity from great stocks maintained 
in all industrial centers . . . The Bunting 
Brass & Bronze Company, Toledo, Ohio. 
Warehouses in All Principal Cities. 








Micro Switches Add To The 
Dependability of the Curtiss- 
Wright "Tell-Tale” System 


The New Thirty-Six passenger 
Curtiss-Wright Transport is 
equipped with 40 Micro Switches 


F ORTY precision switches used in the 
Curtiss-Wright "Tell-Tale” System 
must perform with unerring precision 
and fidelity under every operating con- 
dition. After careful tests, Curtiss-Wright 
engineers selected Micro Switches for 
this responsible task— convinced that 
their precision snap-action could be de- 
pended on to perform unfailingly for 
millions of operations under every vicissi- 




tude of weather, temperature, vibration 
and shock to which they might be exposed. 

Micro Switches are available in many 
types specially designed for use in air- 
craft. In addition to dependability, they 
have exceptionally light weight and 
small size— features of special value in 
aircraft applications. Your letter will 
promptly bring full engineering data and 
information on these models. 






MICRO 


SWITCH 


Manufactured in FREEPORT, Illinois, by Micro Switch Corporation. Sales Offices: New York, Chicago, Bosh 
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FELTERS 

FELT 

FUNCTIONS 


•Rif. U. S. Pal. OS. 


is t/ie /ogica/ materia/ 


For: Protection of instruments, air seals on engine cowls, arm 
rests, crash pads, oil seals, and many miscellaneous uses. 
For: Sound absorption work, Kapok Unisorb Flame-proofed 
Felt meets government specifications and is extremely light 
weight per square foot — easiest installed. Top flight felts for 
top flight aircraft. 


THE FELTERS COMPANY, INC. 

210-K SOUTH STREET . BOSTON, MASSACHUSETTS 

OFFICES: Nm York PhilaMpHa. Ciitaeo. Dunil SALFS REPRESENTATIVES: Dal/aj. Lu Anytu. Naih Hit. Si. Loan, Si. Paul 
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L ke a sleek silver bullet slashing through 
space, the new Republic Fighter P-43 
does its stuff— its Pratt & Whitney Twin Wasp 
Engine roaring, on Shell 100 Octane Fuel. The 
same fuel (produced commercially for the first 
time by Shell) that has made American mili- 
tary planes unexcelled in performance, speed 
and flying range. 

No wonder those who know flying "go” for 
Shell Aviation Fuel as well as AeroShell Oil. 
They know Shell Gasoline gives them quick 
starting, instant throttle response, long cruis- 
ing range. _ # . 

Proved by experts. Shell Products are preferred 
by pilots everywhere. Is it any wonder airport 
operators the country over are taking to fast-selling 
Shell Aviation Products? For more details address: 
Shell Oil Co., Inc., 50 West 50th St., New York, 
N. Y., or 100 Bush Street, San Francisco, Cal. 
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(Handsome Emblems or 
Lettering in Full Colors) 


Uniform! 


“Easier work — smart appearance — longer 
wear” — yes, those are the reasons thou- 
sands of men buy Lee, America’s favorite 
Uniform, year after year. 

Exclusive Lee fabrics in smart colors 
and weaves such as Agan Jeans and Treg 
Twills! . . . Exclusive Lee Tailored Sizes 
made to fit any man according to his 
height, weight, size and build ! . . . Features 
that give extra convenience and comfort! 
. . . All combine to maintain America’s 
national preference for Lee Union-Alls 
and Lee Color Matched Shirts and Pants. 

Whether you're a worker or whether 
you’re the “boss” — you’ll want to know 
Lee’s Uniform proposition. Why not fill 
out the coupon below and send it in? 


Lee.. .Nationally Famous For 

SMART APPEARANCE 
PERFECT COMFORT 
LONG WEAR 


Exclusive Fabrics!— Exclusive Tailoring 
Have Made Lee 
BY FAR America’s Favorite Industrial 





A Necessity For Flight 
. . . ILLINOIS Can Supply It 


The lack of adequate supplies of even the smallest 
part, bolt, rivet, or wire, can put obstacles in the way 
of essential production of aircraft. 

Manufacturers in Illinois are equipped and ready to 
supply the necessary tools, equipment and parts for 
the aircraft manufacturing industry. Illinois has 2300 
metal-working plants, employing 300,000 wage-earners, 
and producing S3, 000,000,000.00 worth of tools, ma- 
chines, parts, and other metal products annually. This 
reservoir of skilled workers and the adequate capacities 
of plants to supply the vital tools and parts for aircraft 
manufacturing are two important reasons why main 
plants or branch plants should be located in Illinois. 

Other factors which determine the selection of plant 
location, and which are gained by locating aircraft 
plants in Illinois, are: Transportation— Central 
Location— IdealTesting Conditions— Plant Sites 
Near Airports— A Leader in Aviation Research 
—Military Training Bases. 


Military, Federal, and Industrial authorities agree 
that American aircraft manufacturers will benefit from 
Middle West locations. Investigate the outstanding 
advantages of locating your new plant, branch plant, 
or parts manufacturing plant in Illinois. 

Special Confidential Report 
to Executives 

Write the Illinois Development Council, at Springfield, 
today for a special report on the advantages of Illinois 
as they apply to the aircraft and parts manufacturing 
industry. This report will present the facts on labor, 
raw materials, available plant sites, power, fuel, taxes, 
distribution facilities, and other factors determining the 
selection of a plant location. Your inquiry will, of 
course, be kept confidential. Write— 

ILLINOIS DEVELOPMENT COUNCIL 

STATE HOUSE • SPRINGFIELD, ILLINOIS 
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18 Phillips Screw Manufacturers can absorb tremendous 
defense orders — and still deliver to the rest of Industry. 


Regardless of the business you’re in ... if you want 
Phillips Recessed Head Screws, you can get them. 

Even though the defense industries have multiplied 
their orders . . . plenty of production capacity re- 
mains for filling non-military needs. 

Long ago, Phillips Screw manufacturers foresaw 
the needs of war-time industries . . . and prepared for 
the demand. Today, 18 companies are equipped to 
produce millions of Phillips Screws a day to rigid 
aircraft specifications without retarding the normal 
flow of screws for peacetime purposes. 

To give you an idea — in a single month, Phillips 
Screw Manufacturers can produce sufficient screws 
to assemble 500,000 cars, trucks, busses . . . 600,000 
refrigerators . . . 1,000,000 radios . . . 2,500,000 tables 


and chairs . . . 3,000,000 miscellaneous items ...on 
top of 13,000 airplanes! 

Present production of Phillips drivers and bits is 
keeping pace, and can be easily expanded. 

If you want to save time or cut assembly costs by 
employing the one truly efficient screw — place your 
order with one of the firms listed below. 





F ebruary 1908. Two men, 
fresh come from the frozen 
lake which has served them 
as a flying field, are thawing out 
by a roaring cabin stove. Their 
faces are flushed, partly by ela- 
tion, partly by the wWmth of the 
room after the icy bite of the 
winter air outside. The younger 
of the two is scribbling excitedly 
in a diary, the words tumbling 
swiftly, impetuously from his 

pencil “ Today we flew — 

FLEW! Yes, after all these 
weary months of work, we have 
done it. 826 feet in one straight 
flight! Even now I can hardly 

believe it ” 

February 1941. Thirty-three 
years on, and the seed so labori- 
ously planted on that icy February 
day out on the frozen lake is now 
broad, strong timber. On the tar- 
mac outside the airport buildings 


a giant streamlined sky-leviathan 
is waiting to take off. Time mar- 
ches on Thirty-three years. 

It is a short time in which to 
progress from perilous three- 
hundred yard hops to regular 
transcontinental flights, yet even 
now who can tell how immeasur- 
ably far we are from full efficiency 
in the air? In a hundred years 
time, maybe, they will be laughing 

at our efforts Yet in one 

thing 1941 sees us already pos- 
sessed of maximum efficiency. 

That thing is Filtration. After 
long months of research, the 
VOICES laboratories have evolved 
filters, incorporating an entirely 
different principle of filtration, obvious^Pure^air 
which actually filter down to par- VOKES fillers are available . 
tides 0.0004 in. diameter. This is 
99.9% efficiency : human en- | ® ss „ trouble, g 

deavour can go no further. 




RATION EXPERTS 

American and Canadian Agent: 
E. Cantin, 101 Park Av., New York 



YOU, who have accepted the almost super- 
human task of supplying demands for more, and 
still more planes, will be glad to know that our 
four huge, modern plants are undergoing expan- 
sion to keep pace with your production schedule. 

To help you solve your castings problems, 
Permite brings more, however, than the physical 
facilities of four great plants and a pioneering 
experience in the aluminum alloy field. We offer 
you in Permite Castings the high quality which 
results from a choice of correct alloys, distinctive 


advancements in easting and heat-treating pro- 
cesses, and critical inspection at every step of 
production. 

Whatever your needs in aluminum or mag- 
nesium alloy castings — whether for crankcase 
sections, cylinder heads, housings, pistons or 
other engine or fuselage parts — you will find 
our experienced engineering staff ready to coop- 
erate with you in working out recommendations 
and supplying quotations. Write, wire or telephone 


DETROIT, 902 New Center Bldg. ... LOS ANGELES, 324 N. San Pedro St. . . . CHICAGO, 616 So. Michigan Ave. 

PERMITE CASTINGS 





HOW U S S STAINLESS STEEL 
SPEEDS UP PLANE PRODUCTION 


* Stainless Steel is the logical 
material for spot-welding 

* Spot-welding is 20 to 100 
times as fast as riveting 


W J HEN you can make 20 to 100 
VV spot-welds in the time it takes 
to set one rivet, it’s easy to see how 
to speed up production. Spot-weld- 
ing is a mass production method — 
and that’s what is needed to turn 
out planes by the thousands. 

Parts made of U ■ S • S Stainless 
Steel spot-welded are strong and 
rugged. This construction has proved 
superior for wing tips, ailerons, rud- 


ders, elevators and other sections 
that take a beating in service. 

Where strength at high tempera- 
tures is necessary, stainless is the 
logical material to use. It will safely 
withstand the intense heat of exhaust 
gases. That’s why many designers 
are now using stainless wing sections 
around the nacelle, stainless cowl 
flaps, stainless manifolds. 

Stainless steel has the highest 


strength-weight ratio of any of the 
sheet metals. It can be used in thinner 
sections and reduces weight. Its 
ability to be repaired after damage 
means hours of valuable time saved 
in the field. 

Why not call in one of our metal- 
lurgists and find out just what you 
can do with U-S-S Stainless. We’ll 
be glad to send a man experienced in 
aviation problems at once. 


U-SS STAINLESS STEEL 


AMERICAN STEEL A WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE. ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 

Scully Steel Products Company, Chienlio. Il'arehouse Distributors United States Steel Export Company. New York 


UNITED STATES STEEL 





178 





SMALL. . . LIGHT WEIGHT $0 PNEUMATIC AIRCRAFT DRILLS 


• You can't build planes in a 

drills! Nothing short of the fast, 
est, most efficient drilling methods can handle the 
big job you have today! 

Turn then to the drills specifically designed for 
aircraft work, Thor Pneumatic Airplane Drills! 
With every ounce of excess bulk eliminated, 
they're extremely small and light in weight. 
Handles are shaped for natural, easy gripping. Vi* 

movement in drilling is faster and more accurate. 

Further factors that insure sustained speed arc 
the powerful Thor air motor that squeezes every 
ounce of power out of every foot of air . . . the 
exclusive Thor “Air Behind the Blades” principle 

and the Thor Air Regulator that provides quick, 
precise control over operating speeds. 

For full details on Thor Drills — tnnil coupon 



The new Thor No. 209 Pneumatic 
Aircraft Drill is a light weight, 
high speed 3/16" drill for contin- 
production service. Particu- 
noteworthy is its simple, 
!, trouble-free gear reduc- 


SPECIFICATIONS 

Speed 1 ?'. . '. '. '. '. '. '. '. '. '. '. '. '. 'WOO RPM 

Weight 2 lbs. 

Length 7N" 

Spindle Offset .21/32 


INDEPEHDENT PNEUMATIC 
TOOL CO. 

GOO W. Jackson Blvd., Chicago. III. 


INDEPENDENT PNEUMATIC TOOL CO. 
268 S. Jefferson St., Chicago, 111. 

□ Send Thor Airplane Tool Catalog. 
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92 Million Miles of Safe Flying 
with Sinclair Pennsylvania Motor Oil 


One of the world's outstanding aviation 
records is held by America’s greatest air 
transport system — American Airlines, Inc. 

The Flagships of this line have operated 
over 92 million airplane miles, carrying 
more than 3 million passengers with 
safety! 

A significant fact is that in achieving this 


safety record, American Airlines’ Flag- 
ships were lubricated exclusively with 
Sinclair Pennsylvania Motor Oil. 

For further information about Sinclair 
Pennsylvania and other Sinclair aircraft 
lubricants — or for lubrication advice — 
write Sinclair Refining Company, 630 
Fifth Avenue, New York, N. Y. 




OILS 


SINCLAIR REFINING COMPANY (Inc 


573 West Peachte 
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A FAMOUS LABEL... BACKED BY A FAMOUS NAME 

W. HARRIS THURSTON 


KNOWN SINCE AVIATION'S EARLY DAYS 





A NEW CONTRIBUTION TO AIRPLANE SAFETY 



A CONTROLLED pH DE-ICING FLUID FOR 
CARRURETORS, PROPELLERS, AND WINDSHIELDS 









ased capacity 


7 r°00.. j 2 onn 

* h " w iw? 

U ‘ How will it be 


Expanding the Air Arm for a Two Ocean Navy 

About the program oi the Bureau of Aeronautics, Navy De- 
partment, to train 25.000 new pilots. How island Naval bases 
will be operated and maintained. 



tg Boats and Bombers from tbe Some Fortor/ 

9 1 Everybody Helps Build tha ei • , 

O big airplane. 


Specification Engineering 

all work going b <hZugh^Tpi^ l °' dina,es specific alions 


ilitary and Commercial Airplanes 

from the Same Plant Developing Subcontractors for High Precision 

mmercial production does not interfere with military work Manufacturing 

How complicated instruments production is being farmed out. 




AVIATION PRODUCTION 
NUMBER 

SINCE THE BEGINNING of America's air expansion pro- 
gram in 1937, Aviation magazine has kept the industry up 
to date on the program — advancements in production tech- 
nique that have increased output a thousand-fold. 

Since 1938, Aviation’s "Defense Production Number," re- 
viewing progress and the job ahead, has presented the most 
successful manufacturing methods in use. The men actively 
in charge of aircraft engineering, design and production 
have enthusiastically welcomed this constructive effort as 
one of their most valuable sources of up-to-the-minute work- 
ing information. 

This year's "AVIATION PRODUCTION NUMBER," to be 
published in June, will be the most complete and valuable 
in the series. It will recognize that the greatly expanded 
aviation program demanded by the present emergency calls 
for the application of the most modem production methods 
by all manufacturers. 

Thus this issue will have added value for the men build- 
ing aircraft, engines, equipment and materials — and will 
also offer exceptional advertising effectiveness. 


CLOSING DATE FOE COMPLETE PLATES 
MAY 13, 1941 







THE PROOF 



z&/ This 
proves 
that the 
instruction 
provided at 

ROOSEVELT 
AVIATION 
SCHOOL meets all 
the requirements of 
the industry. 


SUMMER CLASSES 
START JULY 7, 1941 


AVIATION TRAINING AT ITS BEST 


ROOSEVELT AVIATION SCHOOL 

at Roosevelt Field, Mineola, Long Island, N. Y. 
Without obligating me, send details of course checked: 

□ COMMERCIAL PILOT □ COMBINATION FLIGHT-MECHANIC 

□ PRIVATE PILOT □ MASTER AIRPLANE A ENGINE MECHANIC 


HARRISBURG 

Gmt/wihs il 

Manufacture III 1/ 


From Open -hearth L 


To make a high 
quality steel pro- 
duct, the steel itself 
must be right. That 
is why Harrisburg makes its 
own alloy, carbon and 
special steels. In charge of 
manufacturing there are ex- 
pert metallurgists, engi- 
neers, chemists, inspectors 
— men backed by a wealth 
of experience in research 
and plant supervision. Thus 
Harrisburg products are 
manufactured under exact- 
ing controls; and this first 
starts with the steel and 
ends only at the point of 
shipment. 



o 


HARRISBURG 
STEEL CORPORATION 

HARRISBURG • PENNSYLVANIA 




mm 






c mmm m system alone 

Features Discharge of C0 2 in Tons at Low 
Pressure for Immediate Extinguishment , 
Cooling and Resumed Production 

• What Cardox is doing in current installations is invalu- 
able as protection for hangers, air fields, and factory production — 
but scarcely an index to what this astonishing system can do under 
the worst conditions. Data furnished here is from official supervised 
tests, in actual test block cells, under the most extreme conditions: 


Cardox offers exclusive advantages in extinguishing fires by the 
instant, smothering and cooling action of COs stored at low pres- 
sure and low temperature in centralized tanks. These are of large 
capacity ready to release automatically or manually, as required. 
Discharge can be directed simultaneously to one or more locations 
in confined interior or open outdoor spaces by room flooding or 
direct application, at rates so rapid as to give the highest extinguish- 
ing efficiency, for a wide variety of fire hazards. 

CARDOX CORPORATION • BELL BUILDING • CHICAGO I 


Write for the Data on Test Block Fires, 
Included in the Cardox Data File . . . 
Sent to Interested Companies Without 
Obligation 
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AVIATION SUPPLIES 





COAST TO COAST AT PACIFIC AIRMOTIVE 

(letcUl&U, 'UJltoi&tfUe'M. and 


"Airguide" Radios 
Bendlx Stromberg Carburetors 

Eclipse Starters 

Fllghtex Fabrics 
Goodyear Alrwheels 


Lycoming Engines 
Maewhyte Cables 

Packard Cables 
Pratt Sl Whitney Engines 
Ranger Engines 


First Aid Kits 
Helmets 

Ignition Harness Test Units 


Propeller Service Equipment 
Propeller Spinners 
Radio & Electrical * 




CAA APPROVED REPAIR STATIONS 
AT OAKLAND AND BURBANK 
Whatever service or ^repair work is necessary on your alr- 

For 12 years. y Pacific Airmotlve has met the exacting require- 
ments of major airlines, government agencies and private 
owners, and will duplicate these standards for you! Next 


PACIFIC AIRMOTIVE 

Airplane Manufacturing and Supply Corporation 
Aviation's Largest Maintenance and Supply Company 

BURBANK, CALIF. • OAKLAND, CALIF. • GARDEN CITY, N. Y. 



The measure of 

AMERICA’S MIGHT 

is her 


Much of America’s future history is destined to lie 

nation’s wingspread. At Bcinlix-Scintilla, faith in our 
country’s future is stronger than ever. Serving all branches of Amcr- 

part of an American plane are tile highest known to the industry 

no relaxation of the meticulous care which has won your confidence 
in Bendix-Scintilla magnetos, spark plugs and radio shielding. You 
can rely on us to keep pace in supplying your ignition requirements. 
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PRDGRE55 

IN SAND AND PERMANENT MOLD 
ALUMINUM CASTINGS 

T O keep pace with the demands of the national defense program, and 
also keeping an eye on the needs of commercial customers, three new 
heat treating furnaces are being put in operation to make available Heat 
Treated TENUAL Aluminum Castings. 

Always meeting the exacting demands of the industry, our record of 
achievement over the past thirty years is as follows: 

Perfected TENUAL Process for 
Making Better Aluminum Castings 

Installed Conveyor System 

Patented T-l Aluminum Alloy (High Ten- 
sile Strength without Heat Treatment) 

Installed Complete Metallurgical Lab- 
oratory Including X-Ray Equipment 

Installed Heat Treating Furnaces 

Our leadership in the improvement of foundry practice, and our years of 
experience under a wide variety of conditions enable us to meet every cast- 
ing demand. We're geared to meet all demands for sand and permanent 
mold aluminum castings. 
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The 


I 


NTERCONTINENT 


Co 


iRPORATION 



Announces the removal of its main offices 
from 30 Rockefeller Plaza, New York, to 
the Intercontinent Aircraft Corporation’s 
building at N W. 36th St & LejeuneRoad 

MIAMI, FLORIDA 

Effective May 1st, 1941 


★ Branch Offices will be maintained at 30 Rockefeller Plaza, New York 








Heppenstall Automatic Safe-T-Tongs will help 
you solve your material handling problems 
just as they have solved others, and, at the 
same time, give you safer, speedier, surer, 
more economical operations, too. In any 
plant where material is handled by crane or 
hoist, Heppenstall Automatic Safe-T-Tongs 
remove one of the greatest hazards to employee 
life and limb, and one of the most serious 
causes of wasted and lost time. 

Being fully automatic and not requiring elec- 
tricity or other means of power, Heppenstall 
Safe-T-Tongs operate with no more manipu- 
lation than dropping them on the work. They 
go through their entire cycle of operation 
automatically. 

The rigging of slings or chains on the 
burden to be lifted is completely eliminated. 
Ground men need not work close to the 
material in order to apply chain loops. 

If you have a material handling bottle-neck 
in your plant, our engineers will gladly co- 
operate in developing a type of Automatic 
Safe-T-Tongs to speed-up your operations. 
Write for full information — no obligation. 



Heppenstall Company ' Pittsburgh, Penna. 



Landings Are Assured 

for your "What Material?" Problems 

if you play on a 

CONTINENTAL-DIAMOND 


LOOK AT THESE ALL-IMPORTANT ADVANTAGES 
OFFERED BY DELTABESTON AIRCRAFT WIRE: 


The C-D board provides a choice between many types 
of NON-metallic materials . . . recommendations of C-D 
Engineers will be unbiased . . . they offer no panacea for 
all NON-metallic material problems. 


1. Light in weight 

2. Small in diameter to 


5. Resistant t 


3. Flameproof to prevent . . . because of a wide experience with many types of 

fire materials— DIAMOND Vulcanized Fibre— DILECTO Lami- 

4. Highly resistant to heat nafed Phenol Fibre — MICABOND — CELORON Molded 

oil and moisture Fabric Plastics — VULCOID — all manufactured by C-D. 


The soft, flexible tinned copper conductor is covered 
by a separator. Over this is a flameproof synthetic in- 
sulation possessing a very high dielectric strength. 
Felted asbestos covers the synthetic insulation and is 
impregnated to make it highly resistant to moisture 
and flame. An over-all impregnated, flameproof braid 

General Electric Deltabcston Aircraft Wire is avail- 
able in sizes 22 to 2/0. It is sold by General Electric 
Merchandise Distributors and the Graybar Electric 


. . . because C-D Engineers have helped solve thou- 
sands of "What Material?" problems. 

. . . because five large, modern, completely equipped 
manufacturing plants in this country and Canada provide 
complete facilities for supplying you with the appropriate 
material in the needed form or shape for your problem. 

. . . because C-D is now supplying many items of NON- 
metallic materials to the Aviation Industry. 

. . . C-D Engineers, working with your Designers and 
Engineers, can help you solve your "What Material?" 
problems. 


We would be pleased to give you more information. 
Just write to Section Y-1845, Appliance and 
Merchandise Department, General Electric Company, 
Bridgeport, Connecticut. 


GENERAL f§ ELECTRIC 


Play on a C-D Board . . . and WIN! 




A COMPLETE LINE FOR DEFENSE 





fMMi 


Ts Al^ 

PROPELLER 
GOVERNORS 
made today 



The Airaco Propeller Governor Test Unit is the only one 
that will test, calibrate and adjust all types of propeller 
governors made today. It enables the operator to perform 
all necessary test functions as recommended by the manu- 
facturers of both Hamilton Standard and Curtiss Electric 
propeller governors. Write for engineering data sheets 
giving full particulars. 


Also Designers and Manufacturers of 
Radio Transmitting and Receiving 
Equipment, Antennae, Direction 
Finders, Measuring Instruments 
and Airfield Operations Equipment. 



/ III \ SIEBENTHALER DIVISION v 

fTU CTBCtT S1AICSC niTV Mlt. 


410 WEST 6TH STREET KANSAS CITV, MO. 
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Military airplanes must fly in all altitudes — in 
widely varying temperatures. Under these ex- 
treme conditions, lube oil temperatures must be 
maintained within the range required for proper 
lubrication. The use of the Harrison Oil Cooler 
and Control Valve makes this control possible. 
When the oil is cold, and excessive pressures 
might damage the cooler core, the thermostati- 
cally-operated valve by-passes it back to the 
engine or the reserve tank. As the temperature 
rises, gradually increasing quantities of oil are 
admitted to the cooler, where a new principle 
of baffling shortens the warm-up period. When 
the oil reaches the desired temperature, the valve 
is fully open — and the core is ready to perform 



Precision tools are vitally essential in 
the production of modern aircraft. As the 
World’s Greatest Toolmakers, The L. S. 
Starrett Company is making every effort to 


During high-altitude operation, and under high- 
temperature conditions as well, the Harrison 
Oil Temperature Regulator constantly maintains 
proper temperatures of the lubricating oil. 

____ ' Call on Harrison engi- 

t gjj \ J neers to discuss with 

in actual flight tests. 



har/rIson 

AVIATION PRODUCTS 

HARRISON RADIATOR DIVISION 
GENERAL MOTORS CORPORATION 
LOCKPORT, NEW YORK 


keep production abreast of unprecedented 
demand. Enlarged plant capacity, increased 
personnel, and a day-and-night operating 
schedule are helping us to do our part for 
National Defense without sacrificing Starrett 
standards of accuracy and dependability. 

THE L. S. STARRETT CO. 

World's Greatest Toolmakers 
Precision Tools . . . Dial Indicators . . . Ground Flat Stock 
Hacksaws . . . Metal Cutting Bandsaws . . . Steel Tapes 

ATHOL • MASSACHUSETTS • U. S. A. 
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IMPORTANT 

SAFETY 

NOTICE 


Landings and lake-offs are safer wlien 
tire pressures are balanced and the 
tire valves sealed with air-tight caps. 
Standard tire valve caps seal the tire 
valve mouth and are guaranteed to 
hold air up to 250 lbs. pressure. After 
tire pressures have been balanced, al- 
ways replace the air sealing valve 
caps. A. Schrader's Son, Division of 
Scoville Manufacturing Company, 
Inc., Brooklyn, N. Y. 



~Dcr*ft MINUTE tv^ceA, 
o&i&Uwbe HOURS ; 


Conservatively estimated TANNEWITZ DI-SAWS save 
an average of 70% of the time and cost involved in 
making inside and outside cuts on dies, shoes, templates 
and hundreds of other operations, including filing and 
polishing, to which these machines are ideally adaptable. 
In many instances they are turning out work in as little 
as ONE-TENTH of the former time required. 

To expedite production and cut costs, by all means 
investigate the tremendous possibilities these machines 
offer in tool and die making and other applications. 


The popularity of DI-SAWING 
is growing by leaps and bounds. 
Get the complete facts on the 
most highly developed DI-SAW 
on the market. Simply write for 
our DI-SAW Bulletin. 

Made by Sawing 
Machinery Specialists 
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$o£o>u builds for power 


The heat and corrosion resistant manifold 
came into being as a result of SOLAR’S 
experiments on 450 horsepower engines in 
U. S. Navy fighters. 



early developments led the way to 
present day design and construction of 
exhaust systems to hold horsepower ratings 
from one to two thousand. 

With SOLAR engineers, keeping a step 
ahead of necessity is a routine protection of 
customers interests. Research to meet tomor- 
row's problems of super- power never ceases. 


ESTABLISHED 19271 


LINDBERGH FIELD • SAN DIEGO, CALIFORNIA V 
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AVIOFLEX 


Type AVIO-D Fuel and Oil Line Hose 
C.A.A. Approved 



Avioflex Hose is oil-proofed with cellulose — 
a material completely resistant to action of 
hot oils and high test gasolines. 

Sizes (I.D.) 3/16" to lVi". Pressures to 2600 
p.s.i. 


CELLU-LINED 


Type CL-N Hydraulic Hose 
C.A.A. Approved 



Cellu-lined Hose is the equivalent of Avioflex 
in qualities and construction, with additional 
strength obtained by imbedding the metal 
braid in the synthetic casing. 

Sizes (I.D.) 3/16" to 1". Burst pressure to 
23,000 p.s.i. 


COUPLINGS for Avioflex are readily attachable in your own 
plant, or, like Cellu-seal couplings, are factory assembled. 

CHICAGO METAL HOSE CORPORATION 

MAYWOOD, ILLINOIS 

Write for Data and Engineering Recommendations on Specific Problems Involving Flexible Connections 






Pressed Steel Company Products 

Carburizing and Annealing Boxes, 
Thermocouple Protection Tubes. 
Seamless Steel Cylinder Caps, Seam- 
less Steel Neck Rings. Special Alloy 
Heat-Treated Bubble Caps, Welded 

and Corrosive Application. 


THE PRESSED STEEL CO. 

WILKES-BARRE, PENNSYLVANIA 


BRANCH OFFICES 

DETROIT -337 Curtis Bldg. 
TOLEDO - 1914 Vermont Av. 
CHICAGO - Engineers Bldg. 
NEW YORK - 254 W. 31st St. 



Heat-Treated 
ALUMINUM CASTINGS 
for Aircraft 


ALUMINUM PISTONS 


RAY DAY PISTON CORP. 

West Warren at Walton 
Detroit, Michigan 






High Speed Production Methods 
demand a Caster that can stand 
punishment — for dependability 
and safety specify.... 



- HOT WEATHER 
SAFETY AIDS = 

to mointoin Workers' 
Health and Efficiency! 


New.f-“EYE-KLEAR” SWEAT BANDS 



ping" time. Now, soil, highly 
absorptive materia) needs no 
shape after sgueezing. Inex- 
pensive. Get prices. Order now. 

Salt Tablets — Dispensers 
Prevent heat . sicknoss and ia* 


Anti-Mist tor Goggles 

due to perspiration. Inexpensive. 
Order a supply. 



PULMOSAN CORPORATION 

Dept. A, 176 Johnson St., Brooklyn, N. Y. 



Smooth the bumps out of 
production, scheduling and 
costs. Keep an accurate, com- 
plete "log” on the operation 
of every production machine 
... in terms of rpm, strokes, 
speeds, lengths, pieces, vol- 
umes, trips, starts, stops, or 
whatever counting-unit you 


want. There areVecder-Root 
Devices for alt types of ma- 
chines ... to give you accurate 
records that point the way to 
closer production control. 
And these devices are neither 
expensive nor difficult to in- 
stall. Write Veeder-Root 
Inc., Hartford, Conn. 



COUNTING & COMPUTING 
DEVICES 
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WITTEK 

STAINLESS STEEL 

HOSE CLAMPS FOR AIRCRAFT 




the standard replacement clamp of the 
Industry. The quick tightening thumb- 
screw provides a balanced two side 
pull assuring a safe, leakproof connec- 
tion under all conditions. 

Wittek's new plant addition is 
equipped with a new research and test 
department and is adapted for in- 
creased production to the exacting 
standards of the Aircraft industry. 
TYPE "FB"— A modern design for 
modern Aircraft is a solid band stain- 
less steel hose clamp which combines 
light weight with greater strength and 
provides the most practical hose clamp 
for aircraft use. 

Dl.ll»lllimi.lBTW 


Large Stocks... Uniform High Quality... 

Immediate Shipment. . . Principal products include — 

Alloy Stecla-Tool Steels, Stainless Steel. Hot Rolled Bars. Hoops and 

Zees, Plates. Sheets, Cold Finished Shafting and Screw Stock, Strip 
Steel. Flat Wire. Boiler Tubes and Fittings. Mechanical Tubini 
Rivets. Bolts. Nuts. Washers, etc. Write for Stock List. Joseph 1 
Ryerson A Son. Inc. Plantsat : Chicago, Milwaukee.St. Louis.Cincin 
nati, Detroit, Cleveland. Buffalo. Boston, Philadelphia. Jersey Citt 



Seaming of 
Large or 
Tubular Fabric 
Sections 



UNION SPECIAL 




*Said: 


RELAYS by GUARDIAN 


Specify 'Relays by Guardian to ^proti 

GUARDIAN \ 

1614 West Wolnut Steoet 


ELECTRIC 

Chicago, Illinois 


Once An Eagle stricken by a dar, . . . 


AVIATION, May, 





ECLIPSE 

QUALITY NON-FERROUS 
SAND CASTINGS 


Manufacturers, for more than ten years, of 
high tensile Aluminum, Dowmetal (Magne- 
sium alloy) Brass and Bronze Sand Castings 
including heat treated, corrosion resistant, 
special alloys to U. S. Army, Navy and cus- 
tomer's specifications. 

A new and modern foundry, complete 
with metallurgical department and pattern 
shop, employing men skilled in the art of 
layout, inspection and finish treatments, en- 
able Eclipse Aviation to provide quality 
castings to the most exacting requirements. 






B*A*30 

B * A ★ 30 airplane wing cloth, 
famous for its uniformity, is lighter, 
stronger and more closely woven 
than other airfoil fabrics. Inquiries 
from dealers and manufacturers will 
receive prompt attention. 


WELLINGTON SEARS COMPANY SWKSc & 








ATTAIN GREATER HEIGHTS 

AT STEWART TECH IN NEW YORK 


We boliove that STEWART TECH is unexcelled in the quality of its instruction, its equip- 
ment, its type of student and its percentage of graduates occupying responsible well-paid 
positions in the Aviation Industry. • This School oilers the following Government-Approved 

re Mechanic ID. * Other Courses are available in 
Metal & Assembly and Aircraft Production. 

SCHOOL OF AERONAUTICS 

STEWART TECHNICAL SCHOOL 




If there is anything you want— 

or something you don't went that other readers 
of this paper can supply— or use — advertise it in 

Aviation's Market Place 

AVIATION "CLASSIFIED" 


When you want Men 

If you want competent and efficient exccutiver 
or assistants, experienced in the field served by 
this journal, you will naturally find the keenest 

get their attention through a Position Vacant 
advertisement in the next issue, or possibly 
find the man you want now among the Position 
Wanted advertisers in this issue- See the 
Employment columns of 

AVIATION’S MARKET PLACE 


WATCH YOUR WEIGHT- SAVE LBS. AND MONEY 


BOOTS 

IMPROVED AIRCRAFT NUTS 
LIGHTER ■ • • BETTER 


Scovill Mfg, Co.. Watorbuiy, C, 



AVIATION. 



EYE COMFORT FOR FLIERS 

Eyes were never meant to stand up under the steady 
punishing glare of over-bright light. To their res- 
cue comes Ray-Ban, the glass most favored by 
pilots — Army, Navy and airline. It's the glass that 
filters out extra light, that transmits light useful for 
seeing, so keeps vision clear, sharp, comfortable. 
Write for descriptive folder. Bausch & Lomb 
Optical Company, 193 Lowell St., Rochestei , N. Y. 




1414 W. Baltimore Street Baltimore, Md. 


Where To Buy 

NEW EQUIPMENT — ACCESSORIES — MATERIALS — SUPPLIES 


~ ... „ FUSE CLIP I I 

1 17.0 R.,.n L ,«M L A» 5E ’ 

'V-Vli"o“"RM"Sicr 

BUILD YOU R 




Complete Line ot ” .Aircraft Bnrlne^ d PHol 

Thu"TH. l WI™i"siN'} 1 

Iraencan F^eaShip 


NON-GALLING 
LEAD COMPOUND 


LEDPLATE IVI A A 


C+-9 

The "W here to Buy" 
Section offers a monthly 
contact with the entire 
Aeronautical Industry at 

e-tsS 



»T I TAN IN E> 

TITANINE INC. UNION, N. J. 


FLUXES f< 

IDERING 

• BRAZING 


• WELDING 
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CLASSIFIED ADVERTISING 


AVIATION'S MARKET PLACE 



| GIVE YOURSELF A BREAK... DON’T BREAK YOURSELF! | 


BUY YOUR AIRPLANE ON EASY TERMS THE ACC WAY 


| AVIATION CREDIT CORPORATION of St. Louis L ^ , ^rr/r°S"'“ 0 " 11 ' | 




AVIATION'S MARKET PLACE 





AVIATION'S MARKET PLACE 


SIrerb Aircraft 
flic. 

STINSON 

DISTRIBUTORS 




jgt w.’p gjerov 


<y 8 sa 



S ..CsXl S 

W STA\»\III» AIRCRAFT EQUIPMENT COMPANY ' 1 


Distributors of 

HOWARD AIRCRAFT 


“3L3 

I. W. PETERSON AIRCRAFT CO. 


iS 


Further evidence of RESULTS! 


AVIATION SCHOOLS 


ENGINES FOR SALE 


THE VIMALERT COMPANY, Lid. 


AVIATION 

MEEDS TRAINED 

MECHANICS 




AVIATION 


APPRENTICES 


tvs 


AVIATION'S MARKET PLACE 


Aviation Schools 

AERONAUTICAL ENGINEERING — GROUND — MECHANICS — FLYING — INSTRUMENT 




Copy 

J.'hiMIhlilJiJim 

|T PLAN FOR 

for 

k SECURITY IN PEACE 

SCHOOL 


Advertisements 


received by May 14th 
will appear in the June 

m SSEESr 5 

issue, subject to limita- 

r , FLETCHER 

tions of space. 

1*^ AIRCRAFT SCHOOLS 





See School Advertising Index on Page 211 for additional Schools and Flying 
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PLASTIC RESIN 
WATERPROOF 



UNITED STATES PLYWOOD CORPORATION 

616 West 46th Street New York, N. Y. 



What’s NEW in Flying? 


Find the answer every month in Aviation — 
the oldest American aeronautical publica- 
tion — the most up to date. 

New training methods — new flying prac- 
tices — new theories, money making sugges- 
tions — important maintenance and repair 
ideas for those who fly for pleasure or busi- 
ness, transport or airport operators, etc. — 



thoroughly covers every angle of flying — 
business and private — in complete under- 
standable articles fully illustrated with 
photos, charts and diagrams. 

If you are interested in flying, Aviation 
is as essential to you as fuel to the motor. 
Start reading it regularly today. 


. No Money Needed 


Use the convenient coupon at left. 
No money needed now. We will 
bill you. But don't miss another val- 
uable issue of AVIATION. Make 
sure you receive it each month by 
filling out and mailing us the coupon 
at once— NOW. 



STANDARD for AIRCRAFT 



WYMAN-GORDON 

WORCESTER, MASSACHUSETTS 
HARVEY, ILLINOIS • DETROIT, MICHIGAN 


YOUR COUNTRY 
needs AIRPLANE 
DRAFTSMEN! 



New I. C. S. Course , Studied in 
Spare Time, Prepares YOU for 
SUCCESS in This Growing Field! 
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Get a strangle-hold on Fire with 

the RING OF PROTECTION! 



I T'S as easy, nowadays, to kill an 
engine fire as it is to unsnap 
your safety belt. A quick pull, or 
the turn of a valve, and fire is 
doomed to a 3-second death. 

A slender metal ring does the 
trick ... a ring in the engine com- 
partment harnessed to a small 
cylinder of carbon dioxide. It 
strangles fire in a fast-expanding 
cloud of carbon dioxide snow-and- 
gas that penetrates to every inch 
of space where fire may lurk. 
That's how LUX Built-In Extinguish- 
ing Systems guard against engine 

Lux Flame Detectors give instant 
alarm. A directional valve on multi- 
engined planes enables pilot to 


flood with LUX gas any motor 
which is in distress. 

Do you have all information on 
LUX Built-In Systems? Write today 
for free copy of "White Magic." 




Walter Kidde & Company, Inc., sax west street, Bioomneid, n. j. 


MAGNLSiUM 



m m m nmnon quantities 


Dowmetal* Magnesium Alloy, 

rately die cast in „ J ° YS are accu- 
These castings offer Jc qUanfities - 

length end w U “ ^ 

technical data and • ^ Qnd furnis hes 
ricators interested T ^ *° ° fher **- 
die casting dowmetal. 
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Rough-Turning a Series 1 1 Inertia Starter Front Housing, Eclipse Production Department 

R ESPONDING to tfre increased demand for Eclipse Air- 
craft Accessory Equipment, Eclipse Aviation has initiated 
a program for the modernization of manufacturing equipment, 
which has resulted in the addition of many new and improved 
machine tools to former facilities. This equipment moderniza- 
tion is only a small part of the extensive program for decen- 
tralization and expansion of facilities, that has enabled 
Eclipse to increase production output more than tenfold. 

ECLIPSE AVIATION 

DIVISION OF BENDIX AVIATION CORPORATION 

BENOIX, NEW JERSEY, U.S. A. 


Series 11 Hand and Electric Inertia Starter 

Eclipse Aircraft Accessory Equipment: 

Engine Starters, Solenoid Switches, Booster Coils, 
Control Switches, Generators and Control Boxes, 
Radio Dynamotors, Supercharger Regulators, 
Electric Retracting Motors, Propeller Anti-Icer 
Pumps, Mechanical De-Icer Equipment, Air Pumps, 
Air Valves, Oil Separators, Hydraulic Pumps, 
Ammunition Rounds Counters and Contactors, 
Synchroscope, Fuel Flowmeters, Seamless Flexi- 
ble Metal Hose, Ordnance Equipment, Magne- 
sium, Aluminum and Non-Ferrous Sand Castings. 



